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PREFACE 

This  bibliography  is  an  update  on  three  previous  energy  bibliographies  dated  August 
1974  (N74-27577),  February  1975  (N75-27558)  and  July  (N77-28577,  N77-28578).  These 
three  bibliographies  were  compiled  by  Ms  Sandra  J.  Blow.  The  completion  of  this 
bibliography  was  performed  by  Dr.  Peacock  and  Mr.  Sholy  after  the  untimely  death 
of  Ms  Blow. 

This  update  contains  approximately  7,000  selected  references  on  enerqy  and  energy 
related  topics  from  bibliographic  and  other  sources  date  June  1977  through  subject 
headings  and  numerous  minor  headings.  Under  each  heading  the  entries  have  been 
arranged  by  the  date,  with  the  latest  works  first.  There  are  some  minor  changes 
in  subject  headings  from  the  previous  bibliographies. 

The  following  sources  were  used: 

NASA  RECON  - A Computerized,  online  interactive  information  system 

NASA  Langley  Research  Center  book  and  Document  card  files 

Scientific  and  Technical  Aerospace  Abstracts 

International  Aerospace  Abstracts 

Energy  Research  Abstracts 

Selected  Weekly  and  Monthly  Journals 
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BON  1 3720#  ISSUE  4 PAGE  500  CATEGORY  44  RPT#: 

NT I S/PS- 79/08 19/7  NT IS/PS-78/0667  NT I S/PS -77/0565 
NT IS/ PS- 76/0465  79/08/00  149  PAGES  UNCLASSIFIED 

DOCUMENT 

Supersedes  NTIS/PS-7B/0667;  NTI S/PS-77/0565 ; 

NT  IS/ PS- 76/0465 

UTTL:  Geothermal  energy,  volume  4.  Citations  from  the 

Engineering  Index  data  base  TISP:  Progress  Report. 
Aug.  1978  - dul . 1979 
AUTH:  A/HUNDEMANN.  A.  S. 

CORP:  National  Technical  Information  Service.  Springfield. 

Va.  AVAIL. NTIS  SAP:  HC  S28.00/MF  $28.00 
MAJS:  / + BI BLIOGRAPHI ES/'*ENERGY  TECHNOLOGY/-*  GEOTHERMAL  ENERGY 
CONVERSION/ -GEOTHERMAL  RESOURCES 
MINS:  / CORROSION/  ELECTRIC  POWER  PLANTS/  FRACTURING/ 
GEOPHYSICS/  HEAT  EXCHANGERS/  HEAT  TRANSFER 
ABA:  GRA 

ABS:  Citations  from  worldwide  literature  on  geothermal 

energy  conversion,  feasibility,  development  and  cost 
estimates  are  presented.  Studies  on  geothermal 
exploration,  drilling  technology,  fluid  flow, 
convection,  thermodynamics,  heat  extraction,  and 
electric  power  plants  are  covered.  Equipment, 
corrosion,  reservoir  engineering,  and  remote  sensing 
are  Included.  This  updated  bibliography  contains  143 
abstracts,  all  of  which  are  new  entries  to  the 
previous  edition. 


B0N137I9*  ISSUE  4 PAGE  508  CATEGORY  44  RPT*- 
NT  I S/PS-79/G8 1 7/1  NT 1 5/ PS- 78/0666  NTIS/PS-77/0563 
NT  IS/ PS -76/0463  79/00/00  203  PAGES  UNCLASSIFIED 

DOCUMENT 

Supersedes  NTI S/PS- 78/0666;  NTI S/PS-77/0563  Updates 
NT  IS/ PS- 76/0463  M C 

UTTL:  Geothermal  energy.  Part  3:  Technology  and  general 

studies,  volume  4.  Citations  from  the  NTIS  data  base 
TLSP:  Progress  Report.  1978  - dun.  1979 
AUTH:  A/KUNDEMANN.  A.  S. 

CORP:  National  Technical  Information  Service.  Springfield 
Va.  AVAIL. NTIS  SAP:  HC  S28.00/MF  $28.00 
MAdSs  / * B ! ELI OGRAPHI ES/ 'GEOTHERMAL  ENERGY  CONVERSION/' 
TECHNOLOGY  ASSESSMENT 

MINS;  / ELECTRIC  POWER  PLANTS/  GEOTHERMAL  RESOURCES/  HEAT 
TRANSFER/  SPACE  HEATING  (BUILDINGS) 

A8A : GRA 

ABS:  Research  on  geothermal  energy  conversion.  pow*‘ r 

plants,  heat  extraction,  and  space  heating  is 
reported;  Studies  on  fluid  Flow,  r.cat  transfer,  rock 
fracturing,  computerized  simulation.  prcs-Sure.  ar.d 
reservoir  engineering  are  included.  Reports  on 
economics,  legislation,  technology  assessment,  and 
comparative  evaluation  with  other  energy  Sources,  are 
presented.  This  updated  bibliography  contains  195 
abstracts,  all  of  which  are  new  entries  to  the 
previous  edition. 


NBO-IOMIf  Idaho  National  Engineering  Lab  . Idaho  Falls 
OVERVIEW  OF  GEOTHERMAL  ENERGY  IN  THE  UNITED 
STATER 

Hobart  J.  Schultz  and  E G.  DiBello  1 May  1979  14  p rels 
Presented  at  tha  Energy  Conserv.  Symp . San  Francisco.  1 May 
1979 

(Contract  EY-76  C-0/-1570) 

(Conf-790530-1)  Avail:  NTIS  HC  A02/MF  A01 

The  development  of  hydrothermal  resources,  hot  igneous  rock 
resources,  and  conduction  dominated  resources  is  reviewed. 
Geothermal  power  generation  and  direct  applications  in  the  U.S. 
are  discussed.  DOE 


GEOTHERMAL  GOES  EAST,  by  Perer 
Popular  Science,  vol.  21*i,  no. 


Britton. 

2,  K-b.  1979,  p.66-69. 


The  Gulf  and  East  Coasts 
don't  steam  with  geysers, 
but  they  are  hot  new  zones 
of  geothermal  exploration 
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B0N13718 H ISSUE  4 PAGE  507  CATEGORY  -14  RET*: 

NT  I S/PS- 79/06 13/9  79/08/00  329  PAGES  UNCLASSIFIED 

DOCUMENT 

UTTL:  Geothermal  energy,  volume  3.  Citations  from  the 

Engineering  Inciex  data  base  TLSP:  Progress  report. 
May  1976  - dul  . 1978 
AUTH : A/SMITH.  M.  F . 

CCRP:  National  Technical  Information  Service.  Springfield. 

Ms  AVAIL. NTIS  SAP:  HC  S28.C0/MF  $28.00 

MAjS:  /-BIBLIOGRAPhIES/'ENERGY  TECHNOLOGY/ • GE0 1 Hr RMA L ENERGY 
CONVERSION 

MINS:  / COST  ESTIMATES/  FEASIBILITY  ANALYSIS/  GEOPHYSICS/ 
GEOTHERMAL  RESOURCES/  HEAT  EXCHANGERS/  MECHANICAL 
ENGINEERING 
ABA:  GRA 

ABS:  Citations  from  worldwide  literature  on  geothermal 

energy  conversion,  feasibility,  development . ard  cost 
estimates  are  presented.  Studies  on  ceothernal 
exploration,  drilling  technology,  fluid  flow, 
convection,  thermodynamics,  heat  extraction,  and 
electric  power  plants  are  covered.  Equipment, 
corrosion,  reservoir  engineering,  and  remote  sensing 
are  included.  This  updated  bibliography  contains  323 
abstracts,  none  of  which  are  new  entries  to  the 
previous  edition. 

Pure  and  Applied  Geophysics,  1978/79 

j v.117,  nos. 1/2.  , , 

iOVJx  v A C it  'r  Cc-iJ  wV t?  ) ? i x l (' 

GEOTHERMICS  AND  GEOTHERMAL  ENERGY.  L.  Ryback  and 
L.  Stagena,  eds.  (Symposlun  held  at  joint  General 
Assembly  of  IASPEI  & IAVCEI,  Durham,  England,  Aug. 
11-12,1977). 

International  Association  of  Seismology 
and  Physics  of  the  Earth's  Interior 
International  Association  of  Volcanology 
and  Chemistry  of  the  Earth's  Interior 
Symposium  on  Geothermic*  end  /big.  11-12, 

Geothermal  Energy  1977 
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DON  14542#  issue  5 PAGE  623  CATEGORY  44  RPT»; 
DOE/ET-OIG1  79/Oh/OO  316  PAGES  UNCLASSIFIED 
DOCUMENT 

UTTL:  Geothermal  energy:  Proqram  summary 

CORP:  Department  of  Energy.  Washington.  D.  C,  AVAIL. NT  IS 
SAP:  HC  A14/MF  AO 1 

MAdS:  /'ENERGY  POLICY/* GEOTHERMAL  ENFRGT  CONVERSION/’ PROJECT 
MANAGEMENT 

MINS:  / ENERGY  TECHNOLOGY/  GEOTHERMAL  RESOURCES/  HEAT 
EXCHANGERS/  TECHNOLOGY  UTILIZATION 
ABA:  DOE 

ABS:  Descriptions  of  geothermal  projects  for  the  fiscal 

year  I97B  are  presented  Each  summary  gives  the 
project  title,  contractor  name,  contract  number, 
funding  level,  dates,  location,  and  name  of  the 
principal  i nvest i gator . Objectives  and  strategies  for 
each  program  are  provided. 

A79-4M33  H Geothermal  ryrWrm  and  (heir  energy  re- 
sources. D.  E.  While  »nd  M.Guffanti  (U.S.  Geological  Survey.  Menlo 
Park,  Calif.).  Reviews  of  Geophysics  and  Space  Physics,  voi.  17.  June 
1979,  p.  887  902.  497  reft. 

Geothermal  systems  of  all  types  are  reviewed,  with  partrcul* 
reference  to  U.S.  systems  that  are  most  likely  lo  be  utilized  as  energy 
sources.  An  evaluation  of  the  systems  leads  to  the  conclusion  that 
although  a vast  quantity  of  thermal  energy  is  contained  in  crustal 
rocks  at  temperatures  high  enough  for  electrical  generation,  depths 
are  commonly  too  great  for  economic  production  in  near  future. 

Igneous, related  systems  with  hitfi  thermal  gradients  me  seen  to 
provide  attractive  targets  for  hot  dry  rock  technology.  The  feasibility 
of  extracting  energy  directly  from  deep  magma  sources  is  being 
studied,  but  the  problems  appear  to  be  formidable.  V.P. 

TJ  Geothermal  energy  In  the  *%stem  United 
280.7  States  : innovation  versus  monopoly  / 

.642  Sheldon  L.  Bierman  ...  fet  al. ) — New 
?'  York  : Praeger,  197P. 

» xvii,  466  p.  : ill.  • *>4  on. 

Includes  bibliographical  references  and 
index. 

; ISBN  0-03-041470-9 

1.  Geothermal  engineering— The  West. 

2.  Geothermal  icsoufscn^  The  West. 

I.  Bierman,  Sheldon  L. 
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78N32566#  ISSUE  23  PAGE  3102  CATCGORV  44  RPT#  : 
EPRI -ER-611 -SR  78/02/00  92  PAGES  UNCLASSIFIED 

DOCUI.’ENT 

UTTL:  Geothermal  energy  prospects  for  the  next  5o  years. 
Preliminary  report  to  the  Conservation  Commission 
World  Energy  Conference 

CORP:  Electric  Power  Research  Inst..  Palo  Alto.  Calif. 

CSS:  (Fossil  Fuel  and  Advanced  Systems  Oiv.| 

AVAIL. NT IS  SAP:  HC  A05/MF  AOl 

MAdS:  /i ENERGY  POLICY/4  GEOLOG  I CAL  SURVEYS/- GEOTHERMA L ENERGY 
CONVERSION 

MINS:  / CARTH  RESOURCES/  ELECTRIC  GENERATORS/  ENERGY 

TECHNOLOGY/  ENVIRONMENT  EFFECTS/  GEOTHERMAL  RESOURCES/ 
TECHNOLOGY  ASSESSMENT 

ABA:  Author  (ERA) 

ASS:  Various  facets  of  geothermal  energy- resource  base. 

eiectric  power  potential,  and  potential  nonc-lectric 
uses-are  considered,  using  information  derived  from 
three  sources:  (1)  analytic  computations  based  on 
gross  geologic  and  geophysical  features  of  the  earth's 
crust.  (2)  the  literature,  and  (31  a worldwide 
Questionnaire.  Discussion  is  presented  under  the 
following  section  headings:  geothermal  resources; 
•lectric  energy  conversion;  nonelectric  uses;  recent 
International  developments;  environmental 
considerations,  and  bibliography. 


UTTL: 

AUTH; 

CORP: 


MAdS: 


~8N27524*A'  ISSUE  18  PAGE  2408 
78/03/30  25  PAGES  UNCLASSIFIED 

Geothermal  systems 
A/MOHL.  C. 


CATEGORY  4*4 
DOCUMENT 


det  Propulsion  Lab..  California  Inst  of  Tech 
Pasadena.  AVAIL.  NTIS  SAP:  HC  A09/MF  AOt  " 

i^i/^EE  £nersv  Systems  -sem,nar 


/’GEOTHERMAL  ENERGY  CON VERS ION/ ’GEOTHERMAL  RESOURCES/** 
THERMAL  ENERGY 


MINS:  / CALIFORNIA/  COOLING  SYSTEMS/  COST  ANALYSIS/  DRILLING 
/ ELASTOMERS/  WELLS 
ABA:  G.Y. 


ABS:  Several  tasks  of  dPL  related  to  geothermal  energy  are 

discussed.  The  major  task  is  the  procurement  and  test 
and  evaluation  of  a helical  screw  drive  (wellhead 
unit).  A general  review  of  geothermal  energy  systems 
Is  given.  The  presentation  focuses  attention  on 
geothermal  reservoirs  in  California,  witn  graphs  and 
Charts  to  support  the  discussion.  Included  are 
discussions  on  cost  analysis,  systems  maintenance,  ard 
a comparison  of  geothermal  and  conventional  heating 
and  cooling  systems. 
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78N33567#  ISSUE  24  PAGE  323B  CATEGORY  44  RP?»; 

TREE- 1 182  CNT*-:  EY-7G-C-07- 1570  7e/C2/00  49  PAGES 

UNCLASSIFIED  DOCUMENT 

UTTL;  Residential  space  heating  cost;  Geothermal  vs 
conventional  systems 
AUTH:  A/ENGEN . I.  A. 

CORP:  Idaho  National  Engineering  Lab..  Idaho  Falls. 

AVAIL. NT IS  SAP:  HC  A03/MF  AOl 
MAOS:  /’ECONOMIC  ANALVSIS/‘G£0THERMAL  ENERGY  CONVERSION/* 
HEATING  ECUIPMENI/'RESIDENTIAL  AREAS 
MINS:  / COST  ANALYSIS/  HEAT  PUMPS/  HEAT  SOURCES/  THERMAL 
ENERGY 
ABA:  ERA 

ABS:  ..Operating  characteristics  and  economics  of  several 
representative  space  heating  systems  are  analyzed. 
Analyses  are  based  on  the  use  of  geothermal  water  at 
temperatures  as  low  as  120  F in  forced  air  systems  3rd 
140  F in  baseboard  convection  and  radiant  floor  pa.-el 
systems.  The  baseboard  convection  system  is  the  most 
economical  type  of  geothermal  space  heating  system 
when  geothermal  water  of  at  least  140  F is  available. 
Heat  pumps  utilizing  water  near  70  F.  with  negligible 
ir-irt.Tsr  costs,  are  economically  feasible  and  they  are 
P*T> Ocularly  attractive  when  space  cooling  Is  ‘deluded 
In  system  designs.  Procurement  and  installation  costs 
for  similar  geothermal  and  conventional  space  he.uir.g 
systems  are  about  equal,  so  geothermal  space  hoattrg 
Is  cost  competitive  when  the  unit  cost  of  geothermal 
energy  is  less  than  or  equal  to  the  unit  cost  of 
conventional  energy.  Guides  are  provided  for 
estimating  the  unit  cost  of  geothermal  energy  for 
cases  where  a geothermal  resource  is  known  to  exist. 
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, d ,h*'r  "*»urement,  fluid  collection  and 
generation  ,,om  gaod^nS 

^otfwrmal  mjc.  heating,  domestic  ho.  water  sup^T  Z % 
conditionmg  Geothermal  held  geology,  dual  and^.i^ 
Promcu.  Ih.  control  and  safety  of  geothermal  installations,  economic 
PotHiderallons,  chemical  and  metallurgical  problems,  environmental 
Problems,  and  futura  prospects  are  discussed.  M L 
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BON 1371 7#  ISSUE  4 PAGE  507  CATEGORY  44  RPT»: 

NTIS/PS- 79/09 1 6/3  79/08/00  24?  PAGES  UNCLASSIFIED 

DOCUMENT 

Updates  NTIS/PS- 76/0463 

UTTL:  Geothermal  energy.  Part  3:  Technology  ang  general 

studies,  volume  3.  Citations  from  the  NT  IS  data  base 
TISP:  Progress  Report.  May  1976  - Oec.  197? 

AUTH;  A/SMITH.  M.  F. 

CORP:  National  Technical  Information  Service.  Springfield. 
Va.  AVAIL.NTIS  SAP:  HC  S28.00/MF  S28.00 

MAJS:  /‘BIBLIOGRAPHIES/ ’•ENERGY  TECHNOLOGY/ 'GEOTHERMAL  ENERGY 
CONVERSION/ ‘GEOTHERMAL  RESOURCES 

MINS:  / ELECTRIC  POWER  PLANTS/  FRACTURING/  HEAT  TRANSFER/ 
SPACE  HEATING  (BUILDINGS)/  WATER  HEATING 

ABA:  GRA 

ABS:  The  bibliography  covers  Government  - sponsored  research 

on  geothermal  energy  conversion,  power  plants.  tv*ut 
extraction,  and  space  heating.  Studies  on  fluid  flow, 
heat  transfer,  rock  fracturing,  corr.uter  ired 
simulation,  pressure,  and  reservoir  engineering  are 
Included.  Reports  on  economics,  legislation, 
•technology  assessment,  comparative  evaluation  with 
% other  energy  sources.  Government  policies,  and 

planning  are  also  cited.  This  updated  bibliography 
contains  239  abstracts,  none  of  which  are  new  entries 
to  the  previous  edition. 


CORROSION  CHARACTERISTICS  OF  MATERIALS  IN 
HYPERS ALINE  GEOTHERMAL  BRINE,  by  J.E.  Harrar, 

R.D.  McCright,  and  A.  Goldberg. 

Sampe  Quarterly,  vol.  10,  no.  1,  October  1978, 

p.  1-15 . 

A flow  cell  (with  appropriate  accessories)  was  developed  for  use  in  shortterm 
testing  of  the  corrosion  behavior  of  materials  in  ~100°C,  hypersaline  geothermal 
brine.  An  apparatus  was  designed  to  accommodate  commercial  (Petrolite) 
corrosion  measurement  equipment  and  to  conduct  experiments  on-line  at  the 
Lawrence  Livermore  Laboratory  Test  Station  in  the  Salton  Sea  Geothermal 
Field.  The  apparatus  also  permitted  direct  readings  of  corrosion  potentials, 
solution  redox  potential  (Eh),  brine  flow  rate,  pH.  and  temperature.  Estimates  of 
genera)  corrosion  rates  were  obtained  by  the  linear  polarization  resistance  techni- 
que and  from  measurements  of  complete  potentiodynamic  polarization  curves. 
Twenty-two  alloys  (with  various  heat  treatments)  were  tested  and  readily 
grouped  according  to  general  corrosion  resistances  in  acidified  hypersaline  (—4  M 


chloride)  brino. 


PROGRESS  IN  GEOTHERMAL  ENERGY,  by  J.  D.  Garnish. 
Endeavour,  vol.  2,  no.  2,  1978,  p.  66-71- 

It  would  not  be  realistic  in  this  brief  review  to  attempt  to  offer  a 
blow-by-blow  account  of  the  development  of  existing  geothermal 
technology,  nor  would  it  be  necessary.  With  the  rapid  increase  in 
interest  in  geothermal  topics  all  over  the  world  (59  countries  were 
represented  at  the  last  major  conference  on  the  subject)  has  come 
an  increase  in  the  literature  available,  and  the  render  who  is 
interested  in  particular  aspects  of  the  subject  is  recommended  to 
consult  some  of  the  references  listed  in  the  bibliography  ai  the  end 
of  this  article.  A particularly  good  summary  of  the  technical 
aspects  of  current  geothermal  energy  use  has  been  published 
recently  by  II.  C.  II.  Armstead  f 1 1.  The  aim  of  the  present  article 
is  rather  to  indicate  the  state  of  the  art,  to  outline  some  of  the 
general  factors  which  restrict  the  availability  of  geothermal 
energy,  and  then  to  describe  in  more  detail  two  recent 
developments  which,  in  the  opinion  of  the  author,  have  major 
implications  for  the  more  widespread  use  of  heat  from  the  Rartli. 


TJ  Greater  Lob  Angeles  Area  fiiergy  SjmpoBlus* 

• 163.2  1977.  _ _ 

i .074  Greater  Los  Angeles  Area  Daergy  Symposium 

' ...  cl977.  (Card  4) 

j ineers  and  Scientists.  Proceedings  series  - 

Los  Angeles  Cornell  of  Engineers  Scien- 
tists i ▼.  3. 


Commercial  50  MVe  Geothermal  Power  Plant*  for  Heber  and 
_ HI land  Type  Brlnea 

j J._W.  Hankln,  R.  A.  Hogue  and  A.  !?.  Rogers  ' ' 

! Bechtell  Corporation  27 


jWhat  la  ERDA  Doing  in  Geotheraal? 

Craig  R.  Cunnings,  Energy  Programs  Coordinator, 

{ Energy  Research  k Development  Administration  * 

In  Our  Future:  Geothermal  Energy  as  Friend  or  Foe? 

Edvard  F.  Wehlage,  P.E. , Consulting  Engineer  35 

Lake  Bottom  Thermal  Gradient  Survey  of  Three  California  Lakes 

Dr.  Roger  C.  Martin,  State  Lands  Division  , *0 

teglonal  Bnploynent  Implications  of  Geothermal  Eneriry 
James  B.  Pick,  U.S.  Riverside 
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Chenlcil  Engineering  Progress 
v073fc  no076  pp, 59-1 00 


July 

1977 


HEAT  TRANSFER^  (Special  Issue) „ 


Power  From  Hot  Geothermal  Brines 

Excluding  royalty  expenses,  this  method  for  producing  power  costs  around 
1.67<:/kVVh. 

Two-Phase  Flow  in  Geothermal  Brine  Wells.  

The  trouble  is  that  existing  correlations  for  making  flow  predictions  lead  "to"  a 
great  many  solutions  to  the  same  problem,  and  there  is  no  way  to  tell  which 
answer  is  best. 

Geothermal  Development  of  the  Sgiton  Sea 

The  minerals  in  these  geothermal  brines  are  worth  many  times  the  contained 
energy,  but  if  this  resource  is  to  be  successfully  developed  both  minerals  and 
energy  must  be  recovered  concurrently. 


8;> 

87 
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A79-34067  AtMnwtm  «w|y  mmhcm;  Free— dinfi  of  the 

Miami  International  Conference,  Miami  Beach,  Fla,.  December  57, 
197?.  Volume  4 - GeoStermel  enetfy  end  hydropower.  Conference 

iponiored  by  the  U.S,  Department  of  Energy  and  University  of 
Miami.  Edited  by  T.  N.  Veziroglu  (Miami.  University,  Coral  Gables, 
FI*.}.  Washington.  D.C.  Hemisphere  Publishing  Corp.,  1978.  406  p! 
Price  of  eleven  volumes,  $495.  (For  individual  items  see  A79-34068 
to  A79-340H5) 

A computer  optimization  program  for  geothermal  energy 
systems,  existing  geothermal  space  heating  systems  in  Idaho  and  New 
Zealand,  small-scale  hydroelectric  power  plants  in  the  northeastern 
U.S.,  and  a salt  gradient  solar  pond  for  heat  extraction  are  discussed. 
Topics  of  the  paper  include  the  development  of  geothermal  systems 
over  an  inferred  upper-mantle  swell,  a thermogravimetric.  binary- 
cycle  loop  for  die  exploitation  of  low-temperature  pothermal 
sources,  the  use  of  geothermal  resources  fee  refrigeration,  and 
large  span  tension  foils  to  extract  energy  from  the  sea.  J.M.B. 


79AI4726  ISSUE  3 PAGE  421  CATEGORY  44  77/00/00 

765  PAGES  UNCLASSIFIED  DOCUMENT  DCAF  A324000 
UTTL:  Seminar  on  Geothermal  Energy.  1st.  Brussels.  Belgium. 
Oecember  6-8.  1977.  Proceed i ogs . Volumes  ! A 2 SAP: 
PRICE  OF  TWO  VOLUMES.  $.:8.75 

Seminar  sponsored  Dy  tun  Commission  of  tne  European 
Communities.  Luxembourg . Commission  of  the  European 
Communities.  1977.  Vol . 1,  390  p.;  vot . 2.  355  p.  In 
English.  French,  and  Italian.  (For  individual  items 
see  A79- 14727  to  A79- 14744) 

MAUS:  /•CONFERENCES/* ENERGY  TECHNOLOuY/'GEOTHERMAL  ENERGY 
CONVERSION/  'GEOTHERMAL  TtESOURCES 
MINS:  / AQUIFERS/  COMPUTER  Fi'(  GRAMS/  COMPUTER  TECHNIQUES/ 
ENTHALPY/  EUROPE/  GECC'I!  MI5TRY/  GEOLOGICAL  SURVEYS/ 
HEATING  EQUIPMENT/  HYDROGEOLOGY/  MAGNETIC  SURVEYS/ 
MATHEMATICAL  MODELS/  POWER  PLANTS/  THERMAL  MAPPING/ 
THERMODYNAMIC  CYCLES/  WILLS 
ABA:  B.O. 

ABS:  Papers  are  presented  on  geothermal  survey  methods, 

geophysical  methods  of  geothermal  investigation, 
geochemistry,  low  enthalpy  resources,  and  nigh 
enthalpy  resources  and  hot  dry  rocks.  Particular 
consideration  is  given  to  such  topics  as  shallow 
magmatic  reservoirs  as  a heat  source  of  geothermal 
systems,  geothermal  surveying  In  Trance.  Denmark. 
Netherlands,  and  the  United  Kingdom,  geomagnetic 
anomalies  in  gaothrrma 1 areas,  optimal  uses  of 
geothermal  waters  for  home  heating  in  Europe,  and  well 
testing  in  two-phasu  geothermal  wells. 


7BA27824  ISSUE  lO  PAGE  1792  CATEGORY  44 
77/00/00  315  PAGES  UNCLASSIFIED  DOCUMENT 

UTTL:  Geothermal  energy  utilization; Dock 

AUTH:  A/KAHL.  E.  F.  PAA:  A/iOcoidentai  Rc-ccarcn  corp..  La 
Verne.  Calif.)  SAP:  $12 

New  York.  Wl  ley-  Ir. terse ience.  1977.  315  p. 

MAOS:  /‘ELECTRIC  POWER  PLANTS/* ENERGY  CONVERSION  EFFICIENCY 
/♦ENERGY  SOURCES/ "GEOTHERMAL  ENERGY  CONVERSION/’ 
GEOTHERMAL  RE50URCIS/ 'MINERAL  DEPOSITS 
MINS:  / CARBONATES/  ENERGY  TECHNOLOGY/  SILICATES/  SILICON 

DIOXIDE/  SYSTEMS  ENGINEERING/  THERMODYNAMIC  EFFICIENCY 
ABA:  S.D. 

ABS:  The  book  focuses  on  the  process  tecnnology  of 

geothermal  fluids  alter  they  r.acr.  the  surface. 
Information  on  rrse«eoh  ing.  dr  Signing,  or  t-vaiu3l  jrg 
process  sys'ems  fee  producing,  c-  tec  trie  i ty. 
distributing  thermal  energy,  or  recovering  minerals  »s  . 
provided.  A compilation  of  current  xhowledgc  aoout  tre 
process  chemistry  and  thermodynamics  of  geothermal 
energy  utilization  is  Included  along  with  a discussion 
of  baste  theories  and  their  Ir.torprgtations.  Topics  of 
Interest  include  the  chemistry  of  carbonates  and 
silica  as  relateu  to  geothermal  or s no  ut 1 1 1 zet.on, 
scale  deposition,  electrical  power  production  using 
expansion  machines,  ai‘*tJ  thermal  utilization  and 
mineral  recovery.  Uses  and  performance  of  combined 
systems  are  compared. 
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W Aspen  Ehergy  Bonm,  4th,  Aspen  Institute  <*_ 

#ttO  Hawmistic  Stutlies,  1077/^  «*titate  ftsp. 

Solar  architecture  t peocoeclinaB  n#  . » 

MT?  Aspen  Energy  Fbrun  1977, rty?72A^-2r.  * 

E.  Pranta,  Kenneth  R.  Olsen  ; grWciiT* 
^el  MmAeste,:.  - Ann  i 

*^J**rri  Sclen9f,  Publishers , cl978. 

ixf  331  p,  * ill,  i 24  an. 

Includes  Index. 

THE  MEANING  AND  APPLICATION  OF  GEOTHERMAL 

ENERGY 249 

Glenn  E.  Coury 

A7V-34072  Mannwd,  gaulhecmd  trwrfy.  T.  K.  Guha,  K. 

E.  Davis  (Subsurface,  Inc.,  Bellaire,  Tex.),  R.  E.  Collins.  J.  R.  Fanchi, 
and  A.  C.  Meyers,  III  (Houston,  University,  Houston,  Tex.l.  In: 

Alternative  energy  sources;  Proceeding!  of  the  Miami  International 
Conference,  Miami  Beach,  Fla.,  December  5-7,  1977.  Volume  8. 

(A79-34067  13-44)  Washington,  O.C.,  Hemiipbere  Publishing  Corp., 

1978,  p.  2641-2654. 14  refr.  Contract  No.  EG-77-C-04-3974. 

The  injection  of  hot  fluids  Into  deep  permeable  aquifers  or 
impermeable  caverns  may  provide  efficient  thermal  storage  systems. 

In  this  paper,  thermal  losses  and  pumping  requirements  for  under- 
ground storage  are  studied  with  computer  simulation  techniques.  For 
hi^v temperature,  high  pressure  storage  wells,  thermal  losses  may  be 
less  than  one  percent.  Such  storage  wells  may  be  feasible  in  80*  of 
the  continental  U.S.  The  possibility  of  integrating  base-line  electric 
power  systems  and  geothermal  storage  wells  used  in  conjunction  with 
large-scale  solar  collector/concentrator  installations  it  alto  discussed. 

J.M.B. 

?J  Energy,  technology  handbook  s prepared  by  ll*2 
1^3,9  specialists  / Douglas  M.  Considine,  editor- 

,E5U  in-chief.  --  New  York  j McGraw-Hill,  C19T7, 

IO7U  p,  in  various  pagings  : ill,  ; 2k  cm. 
Includes  index. 

ISDN  0-07-012U30-2 

GEOTHERMAL  ENERGY  TECHNOLOGY 

Geothermal  Energy  J" 

Geothermal  Energy  in  New  Zealatrd  * • • * 7-14 

Tire  Geysers  Gcothennhl  Field  in  California  '-34 

Geothermal  Energy  for  Space  and  Process  Healing  7-43 


GEOTHERMAL  - RESOURCES  AND  EXPLORATION 


M *ii*vv 


% 


79A23200  ISS^t  8 PAGE  1430  CATEGORY  44 
79/02/G0  18  PAGES  UhCLASSIFl ED  DOCUMENT 

UTTL:  Mining  earth's  heat  - Hot  dry  rock  geothermal  energy 
AUTH:  A/CUMMINGS,  R-  G. : B/MORRIS.  G.  C/TESTER,  d.  W. 

0/8 IV INS . R.  L.  PAA!  0/ ( Ca 1 i f orn t a , University.  Los 
A I cimos , N . Alex . ) 

Technology  Review,  vo I . 81,  Feb.  1979,  p.  58-74.  78. 
Research  supported  by  the  U.S.  Department  of  Energy. 
MAOS;  /‘DRY  HEAT/ ’EARTH  CRUST/* ELECTR 1C  POWER  PLANTS/* 

GEOTHERMAL  ENERGY  CON VERSION/ ’GEOTHERMAL  RESOURCES/’ 
IGNEOUS  ROCKS 

MINS:  / ECONOMIC  ANALYSIS/  ENERGY  TECHNOLOGY/  HYDRAULIC 
EQUIPMENT/  MINING/  TEMPERATURE  GRADIENTS/  THERMAL 
ENERGY/  THERMAL  MAPPING 
ABA:  A.A- 

ABS;  It  is  estimated  that  energy  amounting  to  13,000.000 

quads  are  contained  in  crustal  reck  to  a depth  of  ten 
km  in  the  U.S.  The  technology  of  HDR  (Hot  Dry  E«ck 
Geothermal  Energy)  Is  discussed,  together  with  an 
assessment  of  size  and  quality  of  HDR  resource,  as 
well  as  of  extraction  approaches  and  problems  of 
containment  ana  recovery,  emphasizing  variations  In 
reservoir  design,  operating  parameter  values,  and 
financial  and  regulatory  criteria.  A model  of  a 
geothermal  power  plant  is  presented,  noting  that  the 
selection  of  optimum  plant  design  conditions  becomes 
more  complex  as  reservoir  temperature  declines.  The 
base-case  parameter  values  used  In  the  optimization 
model  to  evaluate  IIDR  energy  for  product  ion  of 
electricity  are  given,  including  life  of  the  system 
(30  years),  electric  plant  capacity  (50  f.'.Wie)). 
maximum  well  flow  rate  (75  kg/seci.  Geothermal 
gradient  (40  C/km),  busbar  price  of  electricity  (3 
cents/kWh).  and  operation  and  maintenance  costs  (0.13 
cents/kWh).  It  is  concluded  that  if  busbar  costs  ore 
at  the  high  end.  a considerable  Incentive  for  HDR 
development  would  exist. 


79N32G90#  ISSUE  23  PAGE  3110  CATEGORY  44  RRT* 
LA-UR-79-670  CONF -7D0C1 5-9  CNT*:  W- 7405-ENG-36 

79/00/00  8 PAGES  UNCLASSIFIED  DOCUMENT 

UTTL:  Federal  hot  dry  rock  geothermal  energy  development 
program:  An  overview 

AUTH:  A/NUNZ.  G.  U- 

CORP:  Los  Alamos  Scientific  Lab.,  N.  Mex.  AVAIL. NTIS 
SAP:  IIC  A02/MF  A01 

Presented  at  3d  US  Natl.  Congr.  on  Pressure  Vessels 
•nd  Piping.  San  Francisco.  25  dun.  1079 
MAdS:  /‘DRY  HEAT/’ENtRGY  POL  I CY/’CEOTHERMAL  ENERGY 
CONVERSION/ •GEOTHERMAL  RESOURCES 
MINS:  / ENERGY  TECHNOLOGY/  NEW  MEXICO/  RESERVOIRS/ 
TECHNOLOGY  ASSESSMENT 
ABA:  DOE 

ABS:  The  Formulation  and  evolution  of  the  Federal  hot  dry 

rock  geothermal  energy  development  program  were 
traced.  Accomplishments  to  date.  Including  the 
es tab  1 1 snment  and  evaluation  of  the  5 U't!  sub  t pha^c 
one  reservoir  at  Fenton  Hill.  N.M.  ana'  various 
instrument  ana  equipment  developments,  are  discussed. 
Future  plans  presented  include  (I)  establishment  of  a 
20  to  50  MW  sub  t phase  2 reservoir  at  Fenton  Mill 
that  will  bo  used  to  demonstrate  longevity  and. 
eventually,  electric  power  production  and  (2)  the 
selection  of  a second  site  at  which  a direct  thermal 
application  will  be  demonstrated. 


„ '"''I  M*iion*i  Academy  of  So* IKK  - National  WKKirti 

££Z‘^,0n-  D C Commi"**  00  Nuclear  and  Akematwa 


GEOTHERMAL  RESOURCES  AND  TECHNOLOGY  IN  THE 
UNITED  STATES 
Fab.  1S79  65  p raft 

. (PB-296623/2:  ISBN  0-309-02874-4)  Avail:  NTIS 

MF  A01:MC  National  Academy  of  Science.  Washington.  D.  C.. 
$5.50  CSCL  10B 

Tha  potentials  and  problems  of  geothermal  energy  are 
assessed  with  particular  focus  on  currant  obstacles  in  tha 
development  of  tha  gaoiharmal  industry.  GRA 
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RENEWABLE  ENERGY  PROSPECTS.  (Special  Issue). 
(Proceedings  of  a Conference  on  Non-Fossil  Fuel 
and  Non-Nuclear  Fuel  Energy  Strategies. 

Held  in  Honolulu,  Hawaii,  Jana9-12,1979. 

Sponsored  by  the  United  Nations  University  at 
Tokyo,  Japan). Wilfrid  Bach,  et  al,  eds. 

SUya"™’  -.:.PrOSpec,s  of  future  geothermal  energy  development ! g7'.j 

^ -r* «» ■ 
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GEOTHERMAL  ENERGY* 

EXPLOITATION 
H.  C.  H.  Armstead 


TECHNOLOGICAL  ASPECTS  OF 


wyS244S-lSl!eCh"0,09y>  V°'-  ,0-  «•  6,  Nov.  10,  1979, 

In  an  earlier  article  in  Physics  in 
Technology*.  Dr  Haenel  described  the 
nature  of  thermal  'fields*  and  the 
methods  used  for  their  detection.  In 
this  sequel,  we  take  a look  at  how 
geothermal  energy,  once  detected,  can 
be  exploited  for  human  needs 


79*46433*  ISSUE  20  PAGE  370B  CATEGORY  44 
79/06/00  16  PACES  UNCLASSIFIED  DOCUMENT 

UTTL:  Geothermal  systems  and  their  eneray  resources 
AUTH:  A/WHITE.  0.  E. ; B/GUFFANTl.  M.  PAA : B/tU.S. 

Geological  Survey,  Menlo  Park.  Calif.) 

Reviews  of  Geophysics  and  Space  Physics,  vot.  17,  June 
1979.  p.  867-302. 

MAOS:  /♦GEOTHERMAL  ENERGY  COM VERS I ON/ ‘GEOTHERMAL  RESOURCES 
MINS:  / CALIFORNIA/  CONDUCTIVE  HEAT  TRANSFER/  CONVECTIVE 
FLOW/  ENERGY  TECHNOLOGY/  GEOCHEMISTRY/  GEOPHYSICS/ 
GEYSERS/  HYDROGEOLOGY/  SURFACE  TEMPERATURE/  WATER 
TEMPERATURE 
ABA:  V.P. 

AB5:  Geothermal  systems  of  all  types  are  reviewed,  with 

particular  reference  to  U.S.  systems  that  are  most 
likely  to  be  utilised  as  energy  sources,  An  evaluation 
of  the  systems  leads  to  the  conclusion  that,  although 
a vast  quantity  of  thermal  energy  is  contained  In  . 
crustal  rocks  at  temperatures  high  enough  for 
electrical  generation,  depths  are  commonly  too  great 
for  economic  production  In  near  future. 

Igneous-related  systems  with  high  thermal  gradients 
are  seen  to  provide  attractive  targets  for  hot  dry 
reck  technology.  The  feasibility  of  extracting  energy 
directly  from  deep  magma  sources  Is  being  studied,  but 
the  problems  appear  to  be  formidable. 


A80-17138  PWHpectf  of  futura  geothermal  energy  da- 

vatopmmt.  J.  Suyama  (Geologic*!  Survey  of  Japan,  Kawaskai, 
Japan).  (United  Nations  University,  East-West  Center,  International 
Institute  for  Applied  Systems  Analysis,  and  University  of  Hawaii, 
Conference  on  Non-Fossil  Fuel  and  Non-Nuclear  Fuel  Energy 
Strategies,  Honolulu,  Hawaii,  Jan.  9-12,  1979J  Energy  (UK),  vol.  4. 
Oct.  1979.  p.  871-879. 28  refs. 

Prospects  lor  the  future  development  of  the  world's  geothermal 
energy  resources  ere  analyzed.  It  is  shown  that  of  the  three  types  of 
geothermal  resources  available  (hydrothermal  convection,  hot 
igneous  systems  and  regional  conductive  environments),  only  high 
temperature  hydrothermal  convection  presently  has  the  proven 
technology  to  be  commercially  attractive  for  electric  power  genera- 
tion. Problems  in  the  development  of  hydrothermal  resources  in 
Japan  and  the  United  States  lor  electricity  generation  are  presented, 
and  the  use  of  geothermal  resources  for  nonelectrical  purposes  is 
considered.  Environmental,  institutional  and  legal  aspects  of  the  use 
of  geothermal  energy  ate  discussed,  and  it  is  concluded  that  the  full 
exploitation  of  potential  geothermal  resources  requires  the  improve- 
ment of  exploration  and  assessment  technology,  the  development  of 
appropriate  technology  for  utilizing  these  resources  and  the  removal 
of  many  institutional  constraints.  A.L.W 


J 

4 


MA<JS: 


79N32679#  ISSUE  23  PAGE  3109  CATEGORY  44  RPT*: 
LA -UR -79-683  CONF - 79061 5- 12  CNT X : W-740S- ENG-36 

79/00/00  13  PAGES  UNCLASSIFIED  DOCUMENT 

UTTL:  The  future  of  hot  dry  rock  geothermal  energy  systems 
AUTH:  A/SMI TH M.  C. 

CORP:  tos  Alamos  Scientific  Lab.,  N.  Mex.  AVAIL. NTIS 
SAP!  HC  A02/MF  A01 

Presented  at  3cl  US  Natl.  Congr.  on  Pressure  vessels 
and  Piping.  San  Francisco.  25  dun.  1S79 
MAJS:  /‘DRY  HEAT/ ••ENERGY  POL  ICY/ ’GEOTHERMAL  ENERGY 
CONVERSION/ ’GEOTHERMAL  RESOURCES 
MINS:  / ENERGY  TECHNOLOGY/  EXTRACTION/  HEAT  TRANSFER/ 
TECHNOLOGY  ASSESSMENT 
ABA:  OOE 

ABS:  The  magnitude  and  distribution  of  not  dry  rock  and  the 

variety  of  possible  neat  extraction  techniques  were 
studied.  It  Is  concluded  that  this  energy  supply  can 
eventually  be  used  on  a large  scale. 

NMMAMIf  California  Uriiv..  Berkeley.  Lawrence  Beikeley 
Lab. 

GEOTHERMAL  ENERGY  DEVELOPMENT  PROM  THE 
•ALTON  TROUGH  TO  THE  HIGH  CASCADE* 

N,  E.  Goldstein  Jan.  1979  16  p refs  Presented  at  the  3rd 

Natl.  Coni  and  Exhibition  on  Technot.  for  Energy  Conserv..  Tucson. 

Aril.  23*25  Jan.  1979 
(Contract  W-7405-eng-48i 

(LBL-S703:  CONF-790107-101  Avail.  NTIS 

HC  A02/MF  A01 

Operations  at  Cerro  Preto.  the  only  water-dominated 
geothermal  field  currently  generating  electric  power  in  North 
America,  were  assessed  to  identify  potentral  problems  which 
might  (ace  U.S.  producers  in  tha  Imperial  Valley.  Geological 
hydrogeological,  geochemical,  and  geophysical  characteristics  of 
tha  Salton  Trough  were  investigated,  as  well  as  those  of  Ml. 

Hood.  Oregon,  where  drilling  was  conducted,  as  a preliminary 
to  determining  the  geothermal  potential  of  the  entire  Cascade 
Range.  A PH- 


HOT  DRY  ROCK:  A NEW  GEOTHERMAL  ENERGY  SOURCE, 
toy  Jeannette  J.  Mortensen 

Energy,  vol.  3>  no.  5,  October  1978,  p.  639-644 

Abstract— A project  being  conducted  by  the  (.us  Alamos  Scientific  Laboratory  is  atlempling  to  demonstrate 
the  technical  and  ecunomic  feasibility  of  extracting  energy  from  the  hot.  dry  rock  gcnlhcrmaf  resource.  The 
stent  being  totcil  i>  composed  of  two  deep  hocchoks  drilled  into  hot,  impermeable  rock  and  connected 
by  a hydraulically  produced  fracture.  In  September  1977,  the  circulation  loop  way  closed  for  the  firs!  time 
and  water  was  circulated  through  the  downhole  reservoir  and  through  a pair  of  I0-.MW  Ithcrmal)  heal 
exchangers.  A series  of  long-term  experiments  is  planned  for  197K  in  order  to  evaluate  (he  thermal, 
chemical  and  mechanical  properties  of  the  energy  extraction  system. 


80A19202  ISSUE  6 CATEGORY  44  7S/C0/0G  37  PAGES 

UNCLASSIFIED  DOCUMENT 

UTTL:  Methods  for  regional  assessment  of  geothermal 
resources 

AUTH:  A/MUFFLER,  P. ; B/CATALD1 . R.  PAA:  A/(U.S. 

Geological  Survey.  Menlo  Park.  Calif):  B/{Ento 

Nazicnale  per  1'Energia  Elettrtca.  Centro  Ricerca 
Geotermica.  Pisa.  Italy) 

(Ente  Nazionale  per  I'Eneryia  Elettrica  and  E^DA. 

Workshop  on  Ceothermal  Resource  Assessment  r.nd 
Reservoir  Engineering,  Larderello.  Italy,  Sept.  12-16. 

■j  1977.)  Geothermtcs.  vol.  7.  no.  2-4.  t97&,  p_  53-89. 

MAJS:  /* GEOTHERMAL  ENFRGY  COtlVERSIOH/’GEOTHERMAL  RE  CURCES/* 
TECHNOLOGY  assessment 

MINS:*/  CLASSIFICATIONS/  ECONOMIC  ANALYSIS/  ELECTRIC 

GENERATORS/  ENERGY  TECHNOLOGY/  GEOPOTcNT I Al/  hCAT  FLUX 
/ ITALY/  RECOVERABILITY/  RESERVOIRS/  TERMINOLOGY 
ABA : 6.J. 

ABS:  The  paper  describes  the  EEA-3/1  geothermal  assessment 

methodology  developed  jointly  by  the  United  States  and 
Italy.  The  goals  of  EEA-3/1  were:  ft)  to  provide  a 
comprehensive  evaluation  of  geothermal  resource 
assessment  techniques  in  a report  that  can  serve  as  a 
basis  for  future  discussion  and  refinement  of 
' assessment  methodology : (2)  to  propose  geothermal 

resources  methodology  that  is  compatible  with 
established  usage  in  the  mining  and  petroleum 
Industries,  yet  takes  into  account  the  peculiar 
characteristics  of  geothermal  energy:  (3)  ta  propose  a 
methodology  for  forthcoming  refinements  and  pevisipos 
of  geothermal  resource  assessment  in  the  Unireo  Sutes 
and  Italy:  and  (4)  to  stimulate  the  careful  attention 
of  geothermal  resources  specialists  to  questions  of 
geothermal  resources  methodology',  particularly  with 
respect  to  terminology,  assumptions,  limitations,  and 
documentat ion. 

"■PROJECTING  ENERGY  RESOURCE  UTILIZATION— THE  GEOTHERMAL 
CASE,  toy  John  G.  Leigh,  Martin  M.  Scholl  and  Ranvir  K. 
Trehan 

Energy  the  International  Journal,  vol.  3,  no.  4,  August 
1978,  p.  485-491 

Abstract— This  gaper  presents  a simple  and  systematic  approach  to  deriving  energy  resource-utilization 
projections  using  the  geothermal  resources  as  an  example.  The  near-term  projections  are  derived  from 
considerations  such  as  present  resource  development  status  and  lead  times  for  further  development.  The 
long-term  projections  arc  founded  or.  experience  with  conceptually  similar  industries,  size  of  available 
resources,  and  demands  on  exogenous  physical  resources  and  institutional  constraints.  It  is  suggested  that 
such  first-order  analysis  is  valuable  in  the  energy  program-planning  process, 


6o4 


I 

i! 

I 


79A4 1819  ISSUE  17  PAGE  3260  CATEGOPY  44 
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UTTL:  Exploration  and  exploitation  techniques  for  geothermal 
resources 

AUTH:  A/LAVIGNE.  d.  PAA:  A/(Bureau  do  Recherches 
Geoloqiques  et  Mlnleres.  Orleans,  France! 

In:  INOVA:  Industrial  innovation:  Conference,  Paris. 
France,  dune  13-17,  1977,  Proceedings.  Volume  2. 
(A79-41801  1 7-44 ) Paris,  Minlstere  de  I 'Industrie 
1978.  p.  209-218.  In  French. 

MAdS:  /*EKPLOR AT I ON/'1  GtOI  HERMAL  ENERGY  CONVERSION/* 
GEOTHERMAL  RESOURCES 

MINS.'  / AQUIFERS/  COLD  WATER/  ENERGY  TECHNOLOGY/  FRANCE/ 

HEAT  TRANSFER 

ABA:  C.K.D. 

ABS:  Methods  used  in  detecting  and  developing  geothermal 

resources  are  reviewed.  Special  attention  is  given  to 
low  energy  resources,  aquifers  where  heat  transfer  Is 
primarily  by  conduction  and  water  occu-s  in  liquid 
form.  Geothermal  installations  operating  in  France  arc 
described  briefly,  and  the  technological 
characteristics  of  different  types  o*  drop  wells  are 
outlined.  The  problem  of  cold  water  reinjection  is 
examined. 
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Institute  of  Flnvirorrental  Sciences. 

Environmental  technology1  ’77:  prrceedinns. 
Mt.  Prosoect,  111.  : '’he  Institute,  clh77. 
xviii,  -137  r,. 

33rd  annual  technical  rneetim  held  in  Ins 
Angeles,  Calif.  Anril  25-27,  1077. 

ISPN  n-°1541'i-l7-i 
1.  Environmental  testing.  2. 

Biviromental  engineering— Societies,  etc. 

I.  Title - 


MAKING  USE  OF  MODERATE  TEMPERATURE  GEOTHERMAL  RESOURCES 
By  Dr.  Jay  F.  Kunze  and  Susan  G.  Spencer  


itot  a 


PROSPECTING  FOR  GEOTHERMAL  ENERGY  BY  GEOPHYSICAL 
METHODS. 

R.  Haenel. 

Phys.  in  Technology,  v.8,  no. 5,  Sept.1977. 

D. 211-218 

The  list  of  physical  techniques  used 
in  prospecting  for  suitable  sources  of 
geothermal  energy  is  quite  impressive: 
geothermics.  infrared  surveys,  electric  and 
electromagnetic  methods,  geochemical 
investigations,  gravity,  seismics  . . . 

They  are  crucial  in  assessing  the  potential 
for  exploitation  of  the  untapped 
resources  underground 

AS 01 9701  Workshop  on  Geothermal  Rnourc*  Assets- 

mont  and  Reservoir  Enpnminf,  Lanier* Ho,  Italy,  September  1218, 

1977,  Proceedings.  Workshop  sponsored  by  the  Ente  Nazionale  per 
I'Energia  Elettrica  and  ERDA.  Edited  by  E.  Barbier.  Gcothermiai, 

»ol,  7,  no.  2-4,  1978.  225  p.  (For  individual  items  see  A80 19202  lo 
A80-19209) 

Activity  in  reservoir  physics  and  engineering  and  resource 
assessment  (particularly  in  central  and  southern  Tuscany)  in  the  field 
of  'geothermal  research  and  development  is  reported.  Pressure 
transient  studies  made  from  well  tests  in  the  geologically  and 
hydrologically  complicated  Travaie-Radicondoli  (Italy)  reservoir,  as 
wed  as  an  analysts  of  pressure  and  of  decline  curves  in  the  Serrazzeno 
reservoir  are  presented.  In  addition,  the  thermodynamic  behavior  of 
the  Bagnore  geothermal  field,  reservoir  performance  of  the  Geysers 
Field  (Calif.),  and  an  evaluation  of  Baltazor  known  qeothermal 
resources  area  (Nevada),  are  discussed,  and  an  estimate  of  the 
resource  potential  of  New  Zealand  geothermal  fields  for  power 
generation  is  presented.  J.P.B. 

Member  8 2*7^  ?"<*>*>*»"«  *"««Y.  Bnwwfs. 

WoToTe’d^TT!  r ' : P,0W*<Sb*-  1 » 2-  Seminar 

UrTeml^  Vr  C0mr7"”'0r’  °*  ,b*  European  Communities. 

Luxembourg  Comm, ss, on  of  the  European  Communities,  1977.  Vol 

vrtumesP' *38 78  3fp  P' .,n .En.9lish*  F,pnch-  *n(1  Malian.  Price  of  two 
MAmT’  *38'75’  ^ 'ndl¥lduM'  i,e™  *«  A79-14727  to  A79- 

pr”sen,e^  00  Isothermal  survey  methods,  geophysical 

resources  *nv«tiga,.oo.  geochemistry,  low  wthalpy 

esources.  and  high  cr.malpy  resources  and  hot  dry  rocks.  Particular 

«Th'e«Z  W *T  '°  ,OP,a  " ,h*"ow  "*•*"«*  reservoirs 
« 11  ^sterns.  9toThf,m*'  surveying  in 

ranre  Denmark.  Netherlands.  «,d  the  United  Kingdom  geo- 

b 7 »'*«.  oPlim*.  uses  at  geothermal 

LT,e  h”,m9  ^ -pLe 

B.J. 
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UTTL : Making  use  of  moderate  temperature  geothermal 
resources 

AUTH:  A/KUNZE.  d.  F.;  B/SPENCER.  S.  G.  PAA;  A/ < Idaho 

National  Engineering  Laboratory.  Idaho  Falls,  Idaho): 
B/( EG  <S  G Idaho.  Inc,,  Idaho) 

In:  Environmental  technology  '77:  Proceedings  of  the 
Twenty-third  Annual  Technical  Medina.  Los  Angeles. 
Calif,.  April  25-27.  1977.  (A7a-32l0i  12-3| ) Mount 
Prospect.  111.,  Institute  of  Environmental  Sciences. 
1977.  p.  179- 1B3. 

MAdS:  /'CLEAN  ENERGY/ 'GEOTHERMAL  ENERGY  CONVERSION/' 
GEOTHERMAL  RESOURCES/ • HYOROGEOLOGY 
MINS:  / ENERGY  TECHNOLOGY/  ENVIRONMENT  EFFECTS/  IDAHO/  POWER 
PLANTS/  VERTICAL  DISTRICUTION 
ABA:  M.L. 

ABS:  Advantages  and  disadvantages  of  using 

moderate-temperature  geothermal  resources  in 
comparison  vji  tn  h igh- temperature  resources  are 
examined,  and  research  program  for  developing  the 
geothermal  resources  of  the  Raft  River  Valley.  Idaho 
is  described.  Geothermal  technique  improvements  under 
study  Include  lowering  of  the  heat  sink  temperature 
for  turbine  heat,  since  use  of  organic  working  fluid 
makes  very  low  condenser  temperatures  practical  in  the 
cold  climate  of  the  intermountain  west : and  use  of 
concrete-asbestos  pipelines  in  place  of  weiaod  steel 
pipelines,  since  pipeline  costs  are  a major  capital 
item.  Also  considered  ai  e the  development  of  low-cost 
high-performance  heat  exchangers,  increasing  well 
productivity,  and  injection  of  fluids  back  into  the 
reservoir . 


A7S-1334C  Vole*  next  ■<  a tourc*  of  ••otlMrmW  m|y. 

W.  M.  Hetfmglon,  J.  M.  Kline,  and  J.  W.  Rottman  (California, 
University.  La  Jolla,  Calif.),  energy  (UK),  vol.  2,  Dec.  1977  d" 
457-459. 15  refs. 


The  thermal  energy  available  front  high-temperature  magma  is 
calculated  to  be  8 x 10  to  the  14th  kcal/cu  km  and  an  upper  bound 
for  volcanic  energy  of  3 x 10  to  the  18th  keal/voleano  is  determined. 
Approximately  one-third  of  the  energy  may  be  obtained  between 
about  750  arid  1 150  C (i.e.  above  the  solidification  temperature  of 
the  magma),  while  the  remaining  two-thirds  is  available  from  magma 
in  the  solid  state  between  ambient  and  around  750  C.  Gas  dissolved 
in  the  magma  possesses  about  4%  of  the  thermal  energy  and  a large 
portion  of  that  energy  is-potentially  available  as  high-temperature 
steam.  After  removal  of  water,  the  gas  remaining  is  a low-Btu  gas 
with  a heat  of  combustion  of  about  0.3  kcal/L  Utilization  of  both 
the  thermal  and  combustion  energy  is  the  subject  of  current  research 
p,°‘ecK-  (Author) 
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Energy,  v.2,  1977»  p. 407-438. 

PROSPECTS  FOR  GEOTHERMAL  ENERGY 
APPLICATIONS  AND  UTILIZATION 
IN  CANADA 


I.  I.  Glass 

Institute  for  Aerospace  Studies,  University  of  Toronto.  Toronto,  Canada 
(i Received  16  December  1976) 

Abstract Like  the  sun,  Ihe  earth  is  a vast  energy  source.  The  utilization  of  this  geothermal  furnace  is  still 

in  its  infancy,  the  heal  (low  from  the  mantle  to  Ihe  surface  (9x  wr’cal/cm’/min;  0.063  W/m’)  is  the  energy 
equivalent  to  2x  19"  barrels  of  oil  per  yr  (3x  10’“  ions  or  about  fourfold  greater  than  ihe  present  yearly 
total  world  energy  consumption).  Allhough  today  only  local  hoi  spots  yielding  dry  and  wet  slcam,  and 
shallow  hot-water  sites  are  used  economically,  future  technology  may  well  lead  to  a much  greater 
utilization.  This  will  be  done  through  additional  imaginative  and  sophisticated  exploitation  of  available 
regions  of  dry  hot  rock,  geopressure-geothermal  fields,  and  even  deep  areas  of  significant  heat  flow.  Such 
potential  utilization  of  geothermal  resources  should  provide  for  relatively  pollution-free,  steam-generated 
electrical  power,  steam  and  hot-waler  for  home  and  industry,  mineral  and  chemical  by-products,  as  well  as 
numerous  uses  where  hot  water  is  required  in  agriculture,  horticulture,  fisheries,  mining,  pulp  and  paper  and 
other  industries.  Canadian  developments  in  these  areas  are  still  relatively  dormant.  The  problem  areas  are 
not  of  a technological  nature  but  rather  of  an  institutional  type  in  passing  a geothermal  act  that  would 
provide  tbr  iacentives  for  exploration  and  economical  development. 

INSTITUTIONAL  AND  ENVIRONMENTAL  ASPECTS  OF 
GEOTHERMAL  ENERGY  DEVELOPMENT,  Ora  R. 

Citron 

Nuclear  Technology,  Vol.  34,  no.  1,  June  1977 
p.  38-42  ... 

Unttl  recently,  the  majority  of  work  in  geother- 
mal energy  development  has  been  devoted  to  tech- 
nical considerations  of  resource  identification  and 
extraction  technologies.  The  increasing  interest 
in  exploiting  the  variety  of  geothermal  resources 
has  prompted  an  examination  of  the  institutional 
barriers  to  their  introduction  for  commercial  use. 

A significant  effort  was  undertaken  by  the  Jet 
Propulsion  Laboratory  as  a part  of  a national 
study  to  identify  existing  constraints  to  geother- 
mal development  and  possible  remedial  actions. 

These  aspects  included  legislative  and  legal  pa- 
rameters plus  environmental,  social,  and  eco- 
nomic considerations. 
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GEOTHERMAL  ENERGY  DEVELOPMENT  AT  LLL 
Arthur  L.  (Roy)  Austin 

Energy  and  Technology  Review,  May  1977,  p. 

The  basic  objective  of  the  LLL  geothermal 
program  is  to  develop  the  advanced  machinery  and 
techniques  needed  for  extracting  energy  from  the  hot, 
concentrated  brines  of  the  Salton  Sea  Geothermal 
Held  in  California’s  Imperial  Valley.  Geologic  es- 
timates place  the  capacity  of  this  one  resource  at 
84,000  MW  -yr  of  electrical  energy,  the  equivalent  of 
a billion  barrels  of  oil.  The  plan  to  exploit  this 
resource  calls  for  drilling  into  the  reservoir,  con- 
verting the  heat  energy  of  the  hot  brines  that  naturally 
flow  up  out  of  the  drill  hbles  into  mechanical  energy 
by  turbine,  and  then  converting  this  mechanical 
energy  into  electrical  energy  in  a conventional 
bshion. 

TAMING  GEOTHERMAL  BRINES  FOR  ELECTRICAL  POWER. 

Energy  & Technology  Review,  July  1977,  p. 10-19. 

Although  vast  sources  of  energy  are  tied  up  in  the 
geothermal  brine  reservoirs  of  California's  Imperial 
Valley,  this  energy  cannot  yet  be  efficiently  recovered 
because  of  the  massive  precipitation  of  minerals  from 
the  brine.  Precipitated  solids  form  scale  and  fluid- 
suspended  solids  that  can  clog  and  erode  the  brine- 
handling  machinery.  The  problems  are  most  severe  in 
the  vital  energy-conversion  components  where  tem- 
perature and  pressure  drops  are  the  greatest. 

In  parallel  with  engineering  development  of  the 
total-flow  process,  we  are  currently  investigating 
hrine  acidification  as  a means  for  controlling  scale 
and  solids  precipitation.  Studies  are  being  conducted 
to  select  the  component  materials  best  suited  for  han- 
dling the  acidified  brine,  and  various  methods  are  be- 
ing iuH'stigatcd  for  efficient  disposal  of  the  spent 
hrine. 


TJ  Perspectives  on  the  energy  crisis  : technical, 
163.2  regulatory,  envirormental,  economic,  pro- 

•P4P  spoctive.  / advisory  editors,  Howard  Gordon. 

Roy  Meador.  — Ann  Arbor,  Mich,  t Ann  Arbor 
Science  Publishers,  cl077. 

2 v.  : ill.  » 2Q  cm. 

ASSESSMENT  OF  GEOTHERMAL  RESOURCES  OF  TIIE 
UNITED  STATES— 1975  203 

(From  Geological  Survey  Circular  726,  United  States  Department  of  r 
the  Interior)  l. 

Geothermal  energies  ate  prominent  resources  going  to  waste  in  many  parts  of 
lire  world  and  underutilized  in  others.  The  introduction  and  conclusion  of  this 
Geological  Survey  assessment  arc  included  here  to  show  the  directions  currently 
being  taken.  Active  development  effort,  are  currently  in  progress.  This  Infor- 
______  niaiion  provide,  useful  perspectives. 

INEL-IDAHO  NATIONAL  ENGINEERING  LABORATORY 
REPORT  225 

(Report  on  Advanced  Energy  Research  Programs  by  the  Energy  Re- 
search and  Development  Administration) 

Energy  projects  reported  on  include  geothermal,  test  reactors,  water  reactor 
safely,  and  reactor  waste  management.  This  desert  facility,  though  lillle  known 
to  the  public,  ha,  been  a major  center  Tor  energy  studies  and  breakthroughs. 

(Usable  quantities  of  electricity  from  nuclear  sources  were  firit  achieved  it 
INEL.) 


THE  POWER  OF  LETTING  OFF  STEAM 
Kenneth  F.  Weaver 
National  Geographic 

Volc~5?4„"°*  4»  October  1977, 
p.  566-579. 

Science  editor  Kenneth  F.  IF  rover  reports 
global  interest  and  accelerating  development 
in  tapping  the  energy  potential  of  our 
planet's  subsurface  heat. 
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GEOTHERMAL  - POLICY,  REGULATION,  LEASING,  AND  ECONOMICS 


T-T".  S Jkf/'f  T 1T 


COST  STUOV  OF  SUPERHEATING  GEOTHERMAL  STEAM. 
J.  M.  Hensler,  and  R,  C.  Axtman. 

Energy t vol  4,  no  3*  June  1979,  p.  365-371. 


Alu Hart —Tliis  study  cuinjutes  ilia  dctn,  I i;iiai.:Iinj  co.ls  far  hybrid  pLi:lsriu  febtali  f».  i!  feel 
superheats  jieolhtnnid  steam,  r.'itli  iLo'.e  fur  couvcnljr.i'il  da.)  Uadi  flsttb.  IVtcirUters  v,.i.J  i.i  I's 
urtJysis  include  the  resource  tn»|».‘t4ure  sod  tl*e  tvoif  ssu .1  •, -jJt_.it.  In  order  to  nije  li  t re-td's 
Centrally  fistful,  sve  have  niudf  i.atiVi,  «>.tinial»j of  sd.  d , . Valet!.**  ' ”* 

sui cilir-tiiig  can  sliiiifitantly  iaprovc  tht  eiuniMaic  J . ' . '! 

r.j.i.i.illt  Itrou  I In  t-il.Ili*.  u.fii,  ,si.v.il  t.»,li,.tv,: rii.U|  . .tu;t;'«-  > -I  •>  -1 

^ j|*> -lilt  ll  L kit ..  Life. ‘U  a 1)^  >i  - . 


6 articles  ins  ASTM  Standardization  News,  Vol.  7,  No. 
10,  October  1979 

6 Geothermal  Energy  and  Consensus  Standards— Rolrert  R.  Rcelrer 
1 1 The  Role  of  Standards  in  Ccothcrmal  Sampling  and  Analysis— O.  J. 
Vetter 

15  Developing  Standards  for  Geothermal  Seals— Daniel  L.  Hertz,  Jr. 

19  International  Developments  in  Geothermal  Power — Ronald  DiFippo 
29  Standardization  to  Accelerate  the  Development  and  Use  of 
Geothermal  Logging  Instrumentation — Anthony  /•.  Veneruso 
32  A Historical  Perspective  on  Geothermal  Theory:  Quantification, 
Verification,  and  Cumulation — Harold  Issadorc  Sliarlin 
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GEOTHERMAL  ENERGY  IN  IMPERIAL  COUNTY,  CALIFORNIA: 
ENVIROMENTAL,  SOCIO-ECONOMIC,  DEMOGRAPHIC,  AND 
PUBLIC  OPINION  RESEARCH  CONCLUSIONS  AND  POLICY 


RECOMMENDATIONS. 

Martin  J.  Pasqualettl. 

Energy,  vol  4,  no  1,  February  1979,  p.  67-78. 

Ahatncl-dt  ij  estimated  that  thousands  of  megawatts  of  electricity  could  be  generated  from  the  geothermal 
fluids  which  underlie  agricultural  fields  in  Imperial  County,  California.  Many  potential  environmental 
problems  appear  generally  controllable.  The  possible  inter-relationships  between  geothermal  development 
and  subsidence,  seismicity,  and  water  availability  are,  however,  difficult  to  predict,  and  evaluation  must 
await  long-termed,  commercial-sired  operations.  County  population  will  interact  with  energy  development 
through  employment,  geographical  distribution,  and  interaction  with  the  larger  Mexican  labor  pool. 
Exportation  of  the  bulk  of  the  generated  electricity,  however,  will  limit  the  local  socio-economic  impact. 
County  residents  favor  geothermal  development  at  a ratio  of  almost  9: 1.  Thirteen  policy  recommendations 
applicable  to  other  KGRA'S  in  the  western  U.S.  include:  the  desirability  of  positive  public  opinion,  the 
encouragement  of  on-line  electrical  power  at  an  early  stage  in  the  development  process,  the  importance  of 
determining  economic-technological  exploitation  feasibility,  and  the  influences  of  local,  slate,  and  federal 


regulations. 


KN1MI7I  University  of  Soulhnntlern  Massachusetts.  North 
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ECONOMICS  OP  GEOTHERMAL  POWER 

R.  DtPippo  Feb.  1979  13  p Transl.  into  ENGLISH  horn  Nucl 
Elec.  Power  Generation  (Japan),  v.  26.  no  9.  3cp  1975 
p 103S-1043 

(Contract  EY-76-S-02-4051) 

(COO  4051-43)  Avail:  NTIS  HC  A02/MF  AOt 

Geothermal,  steam,  nuclear,  and  hydraultc  constrtrctron  costs, 
power  generalinfl  costs,  and  utrliialron  rale  ere  compared  The 
risk  factor  m exploratory  geothermal  wells  is  discussed  DOE 
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electric  and  direct  heat  application  ---  projrci 
planning  of  geothermal  resources  for  geothermal  energy 
conversion  for  heating  electricity  generation 
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The  use  of  vapor  dominated  hydrothermal  resources  for 
production  of  electric  power  is  discussed.  The  ability 
to  handle  high  temperature,  low  to  moderate-salinity 
geofluids  and  convert  the  heat  to  usable  power  using 
existing  technology  is  reviewed.  The  use  of  high 
temperature,  high  salinity  brines,  and  moderate 
temperature  resources  Is  examined  for  economic 
operation.  Technical  risks  and  environmental 
acceptability  are  discussed  along  with  technical, 
marko t/econom I c . environmental.  Institutional 
readiness,  and  benefit  analysis.  A commercialization 
plan  for  hydrothermal  electric  and  direct  heat 
applications  Is  presented. 
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Today's  geothermal  power  economics  and  risks 
A/LAWFORD.  T.  w.  PAA:  A/ ( EGfiG  Idaho.  Inc..  Iriaho 
Falls.  Idaho) 

In:  Intersociety  Energy  Conversion  Engineering 
Conference.  14th,  Boston.  Mass.,  August  S-10  1979 

Proceedings.  Volume  1.  (A79  S1726  23-44)  Washington. 
D.C..  American  Chemical  Society.  IS79.  p.  1034-1036 
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GEOTHERMU  ENERGY  CONVERSION/ ‘GEO THERMAL  RESOURCES 
/ ENERGY  TECHNOLOGY/  GRAPHS  (CHARTS)/  INDUSTRIAL 
MANAGEMENT/  PRODUCT  DEVELOPMENT 
( Author ) 

Eecause  of  the  infancy  of  the  industry  and  of 
significant  physical  characteristics  of  the  geothermal 
resources,  significant  variations  in  geothermal  power 
costs  have  been  quoted  by  different  sources.  This 
paper  develops  capital  and  power  generation  costs  as  a 
parameterized  composite  of  a number  of  ongoing 
geothermal  power  projects,  and  evaluates  several  of 
the  most  commonly  accepted  'risks'  of  geothermal  power 
In  terms  of  cost  penalties  to  a basic  cost  of  power. 
The  status  of  geothermal  power  In  the  U.S.  Is  also 
reviewed  briefly. 
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ECONOMIC  ANALYSIS  OF  HEAT  TRANSMISSION  FROM  LOW 
TIMPERATURE  GEOTHERMAL  SOURCES,  by  Herbert  E.  Klei 
Energy  Conversion,  vol.  18,  no.  1,  1978,  p.  17-23 

j Thr°  'oinsmittinp  low  temperature  geothermal  water  (150  TOO  l-|  was  cvalualcrl  as 

a fund  ton  or  well  head  temperature,  distance  between  the  geothermal  field  anti  the  energy  usage 

so'  y m*n  .T/hr  r C • , f.  SC,,1C  ™'cry  'mportj.nl.  Energy  rlemantl  should  he  above 

.0  x 10  n.l.n/hr.  I or  drying  operations  l.rcaterl  within  a 3 mile  radius  or  a 270  F geothermal  source 
energy  costs  are  wi.lun  the  *1.50  S3O0/I0"  Rt.li.  range  an.)  could  become  eompetitfvc 
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A7(  4 2773  Union  Oil  |iU  up  Him  lot  pothwiMl 

•ratty.  J*  Quirt.  Forum*,  vol.  98,  July  31, 1978,  p.  94  96. 

Union  Oil  has  drilled  almost  300  wells  in  the  U.S.  and  Canada  in 
an  effort  to  find  reliable  sources  of  geothermal  power.  The  capital 
investment  has  thus  far  been  on  the  order  of  S150  million,  whit  an 
additional  $100  million  foreseen  in  the  near  future.  Up  till  now,  the 
return  has  been  substantially  less  than  the  original  investment 
(between  $15-20  million),  but  is  expected  to  begin  yielding  a profit 
in  the  mid  eighties. 
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CONVERSION/ 'REGIONAL  PLANNING 
MINS:  / COST  ANALYSIS/  GEOTHERMAL  RESOURCES/  RESOURCES 
MANAGEMENT/  THERMAL  ENERGY 
ABA:  A. A. 

ABS:  Regional  economics  of  geothermal  energy  development 

are  discussed  with  Imperial  County.  California  as  a 
case  study.  A multisector  input-output  analysts  is 
outlined,  together  with  the  presentation  of  a 
simulated  geothermal  development  scenario.  Results  of 
the  methodology  are  given  and  interpreted,  concluding 
that  the  impact  of  energy  development  on  Imperial 
County  will  be  significantly  favorable,  with  the  major 
points  being  employment,  output  and  tax  revenue 
. incomes.  Policies  for  increasing  the  net  benefits  of 

geothermal  development  are  analyzed  with  consideration 
to  such  possible  problems  as  appreciation  of  land 
value,  environmental  effects,  interregional  equity, 
and  depletion  of  geothermal  resources.  It  is  noted 
that  the  major  conclusions  are  not  affected  by 
alternative  development  scenarios  within  a broad 
technically  feasible,  and  economically  viable  range. 


Ihti  -ilto 


79A34068  ISSUE  13  PAGE  2418  CATEGORY  44 
78/00/00  21  PAGES  UNCLASSIFIED  DOCUMENT 

UTTL:  Harnessing  geothermal  energy  In  Rotorua,  Now  Zealand 
AUTH:  A/SHAflNON.  R.  J.  PAA:  A/(Ministry  of  Works  and 
Development,  Hamilton,  New  Zealand) 

In:  Alternative  energy  sources:  Proceedings  of  the 
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ABS:  Geothermal  heat  in  Rotorua,  New  Zealand  has  been 

harnessed  to  proyide  a heat  load  of  toil  kW  for 
buildings  the  floor  area  of  which  totals  9350  sq  m. 
Kiln  drying  operations  are  also  carried  out  with 
Rotorua  geothermal  resources.  An  economic  analysis 
shows  that  capita)  costs  of  geothermal  systems  are 
higher  than  investments  needed  for  coal-fired  and 
oil-fired  plants,  though  operating  costs  are  much 
lower  than  for  either  of  the  fossil -fuel 
tnstal  lat  ions.. 
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ABA:  (Author) 

ABS:  The  Northwestern  slates  (Washington.  Oregon.  Idaho) 

possess  a considerable  potential  for  geotnermal 
development.  Since  most  of  the  known  geothermal 
sources  are  of  moderate  temperature,  utilization  will 
be  primarily  non-electr lc.  This  paper  reviews  tne 
present  status  of  the  region's  geotnermal  development 
and  attempts  to  assess  the  long  range  impact  tnat  tn;s 
Important  energy  source  might  nave  on  the  Northwest. 
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The  bibliography  cites  Federally-funded  research  on  geophysi- 
cal methods,  such  as  electrical  resistivity,  seismology,  magnetic 
anomaly  and  electromagnetic  measurements  in  geothermal  site 
^ determination.  Studkm  on  well  togging,  remote  sensing 
geochemistry,  mineralogy,  radioactivity. 

structural  geology  ere  also  cited.  Criteria  for  location  ofijeothermal 
areas  are  suggested  in  these  abstracts.  This  updated  bibliography 
contains  258  abstracts.  81  of  which  are  new  entries  wdie 
previous  ftdition. 
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The  iVospect  for  Geothermal  Power,  by  Morton  C.  Smith 


Geothermal  Energy:  A Challenge  of  Nature,  by  Jim  Carbs 


’ Capital  atd  Electrical  Production  Costs  for  Geothenwil  Power  Plants, 

- by  Herbert  E.  Klei  and  Frank  Maslan „ 

Geotlrermal  Energy  - EPRI's  Status  Asses snent  and  RED  Direction, 

by  D.  r.  Spencer,  V.  W.  Roberts,  G.  K.  Underhill  and  L.  0.  Deaulaurxer. . 
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UTTL:  Capital  and  electrical  production  costs  for  exothermal 
power  plants 

AUTH:  A/KLEI . H.  E. ; B/MASLAN.  F.  PAA : A/tConnoct leut . 

University.  Storrs,  Conn.);  B/(Futures  Group.  Inc.. 
Glastonbury.  Conn.) 

In:  Energy  development  II.  (A78-10729  01-44)  New  Yorh. 
Institute  of  Electrical  and  Electronics  Engineers. 

Inc..  1976.  p.  148-154. 

MAJS:  /‘COST  ANALYSIS/^ELECTRK?  POWER  PLANTS/ • GEOTHERMAL 
ENERGY  CONVERSION 

MINS:  / BRINES/  CLEAN  ENERGY/  ENERGY  TECHNOLOGY/  INVESTMENT/ 
STEAM/  WELLS 

ABA  * V . P . 

ABS:  In  the  present  paper,  the  capital  investment  (composed, 

of  turbine  and  generator  costs,  exploration  costs, 
well  costs,  and  piping  costs)  for  a geothermal 
production  site  are  calculated.  It  Is  shown  that  the 
initial  capital  Investment  required  for  dry-steam 
geothermal  plants  changes  little  from  S180-200/KW  for 
plants  above  100  MW.  Witch  the  total  Investment  In 
replacement  wells  over  70  years  is  added  to  the 
Initial  capital  investment,  the  total  reaches  a 
minimum  for  plants  between  50  and  100  MW,  Since  the 
amount  of  flashed  stenm/wel I obtained  from  hot-brine 
wells  Is  close  to  that  from  dry-steam  wells,  and  their 
Initial  capital  Investments  are  the  same,  the  above 
conclusions  hold  also  for  hot-brine  wells.  Electrical 
production  costs  are  minimum  for  plants  around  100  My: 
for  a 110-MW  plant,  these  costs  are  6 to  8 mi  1 ls/Knn 
for  both  dry-steam  and  hot-brine  systems.  Hot-rock 
well  systems  are  projected  to  have  electrical  costs 
between  4 and  0 mllls/Kwh.  but  these  costs  are  largely 
conjecture. 
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GEOTHERMAL—  theory  and  modeling 
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Definition  of  requl  pomonts  for  geothermal  power 
conversion  system  studies 

Bechtel  Corp. , Son  Frnncisco,  Calif  AVAIi  wire 
SAP:  HC  A03/Mr  A01  L US 

CRITERIARMAL  Ef'ERGV  INVERSION/ "STRUCTURAL  DESIGN 

/ wSGE0sunvEYsT0RS/  ENERGY  C0NVERSI0N/  heat  exchangers 
ERA 

Candidate  power  conversion  systems  and  criteria  for 
comparing  these  systems  are  listed.  The  elements  of 
each  conceptual  design  and  standard  approaches  to 
equipment  design  are  described.  The  methods  used  to 

thlC^I^e.h?at  and  mnSS  ba,anCes  ana  the  data  used  in 
the  calculations  are  described.  The  method  used  In 
developing  the  economics  of  each  system  is  dosrr  bed 

an  ~ r construct  ion  wage  ratc^tommin  Jo 

all  ->y- terns  are  included.  Standard  methods  for 
^ the  conceptual  designs  and  corresponding 

economics  are  defined  so  that  the  results  of  each 

othlrs  Sih«V  Carl,5°  rcafl,,v  compared  to  those  of  the 
0t^?Sl  Th0, candidate  conversion  systems  am- 
multistage  f lash/binany:  two  stage-  flash  with 

,tOI;al  f,°w:  stage  flash/direct  contact 

ifna-v' tented  process,;  four  stage  f lash/binary; 
bma.y  with  direct  contact  heat  rxcnancors- 

nash/Af'?Sh/binarr  HyUr  I'd-  f lash/tota?  flow:  and 
flash/dual  cycle  binary, 


FINITE-ELEMENT  SOLUTIONS  FOR  GEOTHERMAL  STEAM. 
J.C.  Chen  and  J.E.  Conel . 

J.  Energy,  v.l,  no.6,  Nov/Oec. 1977.  p.364-369 

The  objective  of  the  present  study  is  to  develop  the 
governing  equations  in  such  a manner  that  they  can  lie  solved 
by  any  existing  conductive  heat-transfer  computer  codes.  The 
procedure  requires  an  initial  assumption  of  the  temperature 
field  and  subsequent  iterations  to  satisfy  the  nonlinear 
governing  equations.  The  advantage  of  the  presently 
proposed  method  is  that  "the  iterations  are  performed  on  the 
same  discretization  using  an  existing  program.  This  minimizes 
the  input  for  each  iteration  and  eliminates  the  necessity  of 
generating  a new  computer  code.  NASTRAN,  a NASA- 
developed  general-purpose  computer  code  that  has  had  wide 
application  in  the  aerospace  industry,  is  chosen  to  solve  a 
sample  problem. 
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QC  Advances  in  heat  transfer,  v.  14  / edited 

320  by  Thonas  F.  Irvine,  Jr.,  Janes  P. 

•A1  Hartnett.  — New  York  : Academic  Press, 
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ABS;  The  floating  power  concept  was  studied  'or  a 

geothermal  power  plant  os  a method  of  increasing  tho 
pljnt  efficiency  and  decreasing  the  cost  of  geothermal 
power.  The  stored  cooling  concept  was  studied  ns  a 
p.ethod  of  reducing  the  power  fluctuations  of  th” 
floating  power  concept.  Parametric  and  optimization 
studies  were  conducted  for  a variety  ot  different 
types  of  cooling  systems  Including  wet  and  dry  cooling 
towers,  direct  and  Indirect  cooling  systems,  forreo 
and  natural  draft  cooling  towers,  and  cooling  ponds. 

An  Indirect  forced  draft  wot  cooling  tower  cooling 
system  was  used  as  a base  case  design  for  co>-p.ir i«o*t 
purposes. 
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HYBRID  GEOTHERMAL-FOSSIL  POWER  PLANTS.  J.  Kestin,  R.  HIGH  TEMPERATURE  ELECTRONICS  FOR  GEOTHERMAL 
Dipippo,  ana  H.E.  Khalifa.  ENERGY.  Anthony  F.  Veneruso. 


Mechanical  Engineering,  vol  100,  no  12,  December  1978, 
p.  28-35- 

The  essence  o the  hybrid  concept  is  to  combine  two 
sourced  of  energy  in  the  same  conversion  system  so 
as  to  introduce  heat  into  the  cycle  in  a thermodynamical* 
ly  optimum  manner.  This  means  that  the  heat  derived  from 
a low-grade  source,  such  as  a geothermal  brine,  should 
be  used  for  heating  the  working  fluid  the  lo*-tem- 
perature  end  of  the  cycle.  Similarly,  . high-grade 
emergy  source,  such  as  a fossil  fuel,  should  be  made  to 
su  pply  heat  at  the  highest  practically  admissible  tem- 
peratures* 

TK  Intersociety  Energy  Conversion  Engineering 
2896  Conference,  14th,  Boston,  1979. 

.155  Proceedings  of  the  14th  Intersociety 

1979  Energy  Conversion  Engineering  Conference, 

Boston,  Massachusetts,  August  5-10,  1979. 

— Washington,  D.  C.  : American  Chemical 
Society,  d979. 
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Eilect  of  Noncondensables  on  the  Perfor- 
mance of  Geothermal  Steam  Power  Plants, 

H.E.  Khalifa,  E.  Michaelides  and  /.  Kestin  ....  1029 

799222 

Today's  Geothermal  Power  Economics  and 
Risks, T.VV.  Laiv/ord  ...» 1034 

799223 

Low  Temperature  Geothermal  Energy  Use  in 
Existing  Institutional  Power  Plants, 

D.  Kau//man  and  A.V.  Houghton  , . 1037 


799224 

System  Aspects  of  Geothermal  Resources 
Utilization:  The  Case  of  Castclnuovo  Val  Di 

. ...  w p nnMrir/*l»i  Dpcpnynjfti  1041 


IEEE  Circuits  and  Systems,  vol  1,  no  3, 
September  1979.  p.  11-17. 

The  worldwide  production  of  electric  power  from 
geothermal  energy  sources  at  present  is  1.2  GW.  The 
largest  facility  is  in  the  United  States  at  The  Geysers,  in 
Northern  California,  where  605  MW  is  on-line.  Recent 
estimates  indicate  that  geothermal  energy  sources  could 
produce  over  10  GW  of  power  in  the  USA  by  1990; 
however,  to  achieve  this  goal  there  must  be  accelerated 
exploration  and  development.  Developers  and  investors 
may  be  reluctant  to  make  the  necessary  commitments  if 
there  is  high  risk  or  uncertainty  in  a geothermal  reser- 
voir’s production  potential.  “Also,  once  a system  is  in 
operation,  engineers  periodically  need  accurate  and  time- 
ly downhole  information  from  each  well  in  order  to 
cb'wjin  optimum  production.  Instrumentation  for 
geothermal  borehole  measurements  is  being  expanded 
beyond  today’s  limited  capabilities.  Prototypical  logging 
tools  have  been  successfully  field-tested  to  275°C;  a high- 
resolution  quartz  pressure  transducer  and  a gallium 
phosphide  diode  have  been  successfully  tested.  Near-term 
goals  of  current  programs  are  to  develop  instrumentation 
for  use  at  275°  in  pn*«"f«K  im  to  48.3  MPa  (7,000  psi). 


'WO  12 MM  A'tehrmton  S««t»  Univ,  Pufimen,  Envkomnenlel 

COMP JMMOn’  OF  OIOTHfOMAt  CNCROY  WITH  COAL 
Oil.  AND  NATURAL  OAR  POR  REUCTIO  UftR 

G,  W.  Hinmin  and  J.  Roberteon  1979  102  p refs 
(Contract  EY-76-S-06-2221) 

(DOE/ ET-27 139-1 : RLO/2221-T14/1)  Avail:  NTIS 

HC  A09/MF  A01  . . 

Environmantal  effects  and  energy  efficiencies  for  geotheimel 
wtiliin  strip* m»n*d  cosl,  snd  ssstsm  underground  mined 
coal  applied  to  apace  heating,  proeeaa  heat,  and  elaetric  drive 
were  compared.  The  measure  of  an  environmental  effect  is  the 
amount  of  residual  malarial  released  to  tha  environment,  and 
the  measure  of  energy  efficiency  is  the  second  law  efficiency  of 
the  process  involved.  The  results  indicate  that  geothermal  energy 
efficiencies  (second  law)  are  higher  than  those  for  coal  for  all 
three  end  uses.  Tha  environmental  affects  for  geothermal  supply 
systems  are  smaller  than  those  for  coal  in  the  cases  of  space 
heat  and  ptocess  heat  and  ara  comparable  in  the  case  of  electric 
drive.  The  optimum  allocation  of  a finite  geothermal  resource 
and  a finite  coal  resource  between  space  heat  and  drive  has 
been  evaluated  from  the  viewpoint  of  maximum  end  use  service. 
The  results  indicate  that,  to  the  extent  that  location  factors  permit, 
geothermal  energy  should  be  used  for  space  heat  and  coel  tor 
electric  drive. 
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UftL:  Measurement  and  control  techniques  in  geothermal  power 

AUTH:  A/WHI TBECK , d.  P- : B/OART . R-  H.t  C/MILLER.  0.  D.: 

D/BREWER.  0.  R.  PAA:  0/<Rogers  Engineering) 
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MINS:  / HARDWARE/  MEASURING  INSTRUMENTS/  PILOT  PLANTS/ 
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ABS:  The ‘ background  and  source  material  used  in  preparing 

the  chapter  of  the  Geothermal  Source  Book  on 
instrumentation,  measurement,  and  control  techniates 
is  provided.  Included  ore  detailed  examples  of 
instrumentation  and  control  techniques  currently  being 
used  In  geothermal  power  plants.  In  addition,  the 
basic  Guidelines  and  unique  characteristics  of 
instrumentation  and  control  In  geothermal  systems,  are 
presented. 
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UTTL:  Electricity  from  hot  dry  rock  geothermal  energy: 
Technical  and  economic  issues 
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MINS:  / COMPUTERIZED  SIMULATION/  DRILLING/  DRV  HEAT/ 

ECONOMIC  FACTORS 

ABA:  DOE 

ABS:  Extraction  of  energy  from  hot  dry  rock  would  make 

available  a nearly  unlimited  energy  source.  Some  of 
the  technical  problems  and  possible  economic  tradeoffs 
involved  In  a power  generating  system  are  examined  and 
possible  solutions  proposed.  An  inter  temporal 
optimization  computer  model  of  electricity  product  ion 
from  a hot  dry  rock  geothermal  source  has  been 
constructed.  The  effects  of  reservoir  degradation, 
variable  fluid  flow  rate,  and  drilling  operations  are 
examined  to  determine  optimal  strategics  for  reservoir 
management  and  necessary  conditions  for  economic 
feaslbi 1 i ty. 
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ABS:  Citations  of  Government -sponsored  research  reports  on 

corrosion  and  equipment  studies  related  to  geoth'-rnal 
energy  are  presented.  Studies  on  pumps,  turbines, 
drilling  equipment,  pipes,  nozzles,  and  well  casings 
are  covered,  along  with  studies  on  materials  Including 
concretes,  steels  and  nonferrous  alloys.  Silica 
precipitation  and  scale  formation  on  equipment  are 
also  cited.  Performance  of  equipment  in  working  fluics 
and  brines  and  the  chemical  processes  affecting 
performance  are  Included.  This  updated  bibliography 
contains  157  abstracts.  70  of  which  are  new  entries  to 
the  previous  edition. 
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Introduction  to  electric  energy  conversion  systems  for 
geothermal  energy  resources 
A/0IP1PP0.  R. 

Brown  Univ..  Providence.  R.  I.  CSS:  (Engineering 
Div.)  AVAIL. NT  IS  SAP:  HC  A02/MF  AOi 
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/ ELECTRIC  POWER  PLANTS/  HEAT  TRANSFER/  THERMODYNAMICS 
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The  typos  of  geothermal  energy  conversion  systems  jn 
use  are  classified  as  follows:  direct,  dry  steam; 
separated  steam:  single-flash  steam:  double-flash 
steam:  multi-flash  steam:  brine/Freon  binary  cycle: 
and  br I ne/l sobutane  binary  cycle.  Tne  thermodynamics 
of  each  of  these  Is  discussed  with  reference  to 
Simplified  flow  diagrams.  Typical  existing  power 
plants  are  identified  tor  each  type  of  system. 
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Low  temperature  geothermal  energy  use  in  existing 
institutional  power  plants 

A/KAUFFMAN.  D.;  B/HOUGHTON.  A.  V.  PAA:  B/(New 
Mexico,  University.  Albuquerque.  N.  Kex.) 

In:  Intersociety  Energy  Conversion  Engineering 
Conference.  14th.  Boston,  Mass..  August  5-10.  1979. 
Proceedings.  Volume  I.  (A79-51726  23-44)  Washington. 
O.C..  American  Chemical  Society.  1979.  p.  1037-1040. 
Research  supported  by  the  New  Mexico  Energy  and 
Minerals  Department. 
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Preliminary  system  designs  and  economic  analyses  are 
presented  for  retrofit  geothermal  space  heating  far 
two  educational  institutions.  For  the  large, 
relatively  low  temperature,  deep  reservoir  ir.  the 
Albuquerque.  New  Mexico,  area,  there  is  substantial 
economic  Incentive  only  for  larger  systems,  typically 
those  capable  of  providing  20  million  Btu/hr  (6000 
KWt)  or  more. 


ENGINEERING  ASPECTS  OF  GEOTHERMAL  DEVELOPMENT 
WITH  EMPHASIS  ON  THE  IMPERIAL  VALLEY  OF  CALIFORNIA 
Martin  Goldsmith 

Energy,  Vol.  3,  no.  4,  April  1978  p.  127-148 

AMnd- This  review  was  prepared  in  support  of  a geothermal  planning  activity  of  ihe  County  of  Imperial. 
Engineering  features  of  potential  geothermal  development  are  outlined.  Acreage  requirements  for  drilling 
and  powcrplants  are  estimated,  as  are  the  costs  for  wells,  fluid  transmission  pipes,  and  generating  stations. 
Rough  scaling  relationships  are  developed  for  cost  factors  as  a function  of  reservoir  temperature.  Estimates 
are  made  for  cooling  water  requirements,  and  possible  sources  of  cooling  water  are  discussed.  Availability 
and  suitability  of  agricultural  wastewater  for  cooling  are  emphasized.  The  utility  of  geothermal  resources 
for  fresh  water  production  in  Ihe  Imperial  Valley  is  considered. 


A SCENARIO  FOR  GEOTHERMAL  ELECTRIC  POKER  DEVELOPMENT 
IN  IMPERIAL  VALLEY 
Donald  L.  Ermak 

Energy,  Vol.  3,  no.  2,  April  1978,  p.203-217 

Abstract— The  growth  of  geothermal  electric  power  operation  in  Imperial  Valley,  California  is  projected 
over  the  nest  40  yr#  With  commercial  power  forecast  to  become  available  in  the  Ktth.  the  scenario  considers 
three  subsequent  growth  rates  of  40, 100  and  230  megawatts  (MW)  per  year.  These  growth  rates,  along  with 
estimates  of  the  total  resource  size,  result  in  a maximum  level  of  electric  power  production  ranging  from 
1000  to  8000  MW  to  be  attained  in  the  2010  to  2020  lime  period.  Power  plant  siting  constraints  are 
developed  and  used  to  make  siting  patterns  for  the  400  through  the  MOO  MW  level  of  power  production. 
Two  geothermal  technologies  are  included  in  the  scenario:  lashed  steam  systems  which  can  produce  their 
own  cooling  water  from  the  geothermal  steam  condensate  and  which  emit  noncondensable  gases  to  the 
atmosphere;  and  high  pressure,  confined  low  systems  which  inject  all  Ihe  geothermal  fluid  back  into  the 
ground.  An  analysis  of  the  scenario  is  made  will)  regard  to  well  drilling  and  power-plant  construction  rales, 
land  use,  cooling  water  requirements,  and  hydrogen  sulfide  emissions. 

N/S2B772f  Radian  Coip,  Austin.  Tax.  > ’ 

MATERIALS  SELECTION  GUIDELINES  FOR  GEOTHERMAL 
POWER  SYSTEMS.  FIRST  EDITION 

^ David  W.  DeBerry.  Psiar  F.  EUis,  and  Cciin  C.  Thomas  Sep 
1S7I  319  p rtfs 
(Contract  EG-77-C-04-3904) 

(ALO-3904-1;  DCN~78-200-lS!-17|  Avail:  NTIS 

HC  A14/MF  AOt 

Nina  potential  power  cycles  are  defined  and  diagrammed 
for  the  generation  of  electricity  from  geothermal  fluids.  Ganeral 
fluid  properties  that  inltuenca  tha  applicability  of  power  cycles 
lo  a particular  geothermal  rasourca  are  discussed.  The  corrosivity 
of  individual  process  streams  in  power  cycles  is  described  based 
on  variation  in  chemical  composition  and  temperature.  Results 
- of  materials  performance  tests  are  analyzed  based  on  (he  chemical 
composition  of  the  corrosive  medium  and  physical  factors  such 
as  temperature,  duration  of  exposure,  and  fluid  velocity.  The  key 
chemical  components  in  geothermal  fluids  that  are  significant  in 
determining  corrosivity  are  identified.  Both  summarized  and 
detailed  results  of  materials  performance  rests  in  ll.S  liquid- 
dominated  resources  are  given.  Seven  U.S.  liquid-dominated 
KGRA's  are  classified  according  to  relative  corrosiveness  and 
their  key  chemical  components  are  defined  The  various  forms 
and  mechanisms  of  corrosive  attack  that  can  occur  in  geothermal 
process  streams  are  described  The  application  o I nonmetallic 
materials  in  geothermal  environments  is  reported  DOE 
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Auwri™9"",M^  P^ef*  Spon*or«d  in  p»rt  by  S»n  Diogo  Gw 
and  Elactric  Company 

J|pni-EB-863'0|R-1)  Avaii:  NTIS  HC  A04/MF  A01 
‘ Th.  work  performed  horn  August  1977  through  J.nu.ry 
1978  oertinent  to  the  design  of  the  demonstration  plant  is 
reported  The  Heber  project  objective  is  to  design.  con*,,u'* 
. power  plant  to  produce  a net  power  output  ol 
45*  MW/sub  e/T* deriving  energy  from  a low-salinity  moderate 
men  p iso  rj  brine  he*t  source  iviilsbl®  from 

distributed  to  California  s Imperial  Valley. 


NII  llMU  Brown  Univ..  Providence,  R.  I.  Engineering  Div. 
AVAILABLE  WORK  If*  GEOTHERMAL  ENERGY 

Joseph  Kestin  Jul.  1978  95  p refs 
(Contract  EY-76-S-02-4051)  . 

(COO-4051-25)  Avail:  NTIS  HC  A05/MF  A01 

The  most  important  thermodynamic  considerations  needed 
for  a clear  understanding  of  the  operation  of  geothermal 
installations  used  for  the  production  of  electricity  are  presented. 
A brief  description  is  given  of  the  nature  of  a geothermal  'eservoir 
and  the  characteristics  of  the  most  practical  systems  for  the 
conversion  of  geothermal  energy  into  work  are  described.  The 
shortcomings  of  the  method  of  cycle  analysis  are  discussed 
when  applied  to  geothermal  plants.  Special  attention  is  devoted 
to  a detailed  discussion  of  the  most  important  general  indicators 
that  follow  for  the  designer  from  a thermodynamic  analysts.  Various 
methods  of  graphically  interpreting  the  concept  of  available  work 
are  described  in  detail  and  the  importance  of  easily  accessible, 
reliable  formulations  of  the  thermophysical  properties  of  the  pure 
aubstances.  solutions,  and  mi.tures  that  the  designer  needs^fm 
success  are  discussed. 
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MAJS:  /'GEOTHERMAL  ENERGY  CONVERSI ON/ »TURBI NES 

MINS:  / ENERGY  TECHNOLOGY/  SYSTEMS  ENGINEERING/  WASTE  ENERGY 
UTILIZATION 

ABA:  DOE 

ABS:  A hybrid  system  consists  of  two  or  more  energy 

conversion  processes.  The  use  is  examined  of  three 
energy  conversion  machines  In  hybrid  systems:  tni? 
conventional  single-phase  turbine,  and  the  two-phase 
expanders  Known  as  the  Lysholm  engine  and  the  ratlin) 
outflow  reaction  turbine.  Two  hybrid  systems  are 
presented.  The  first  is  a two-stage.  single-flash 
system  with  the  Lysholm  engine  as  the  first  stag-,  and 
a separatcr  and  conventional  turbine  as  the  second 
stage.  The  second  system  adds  a radial  outflow 
reaction  turbine  to  recover  a part  of  the  energy 
rejected  In  the  second  stage.  A theoretical  specific 
power  of  41.3  kW.s/lb  is  predicted  -for  the  two-stove, 
single-flash  hybrid  system.  The  addition  of  the  radial 
outflow  rotary  turbine  increases  performance  to  44.8 
hW  s/ib.  Both  are  superior  to  the  double- flash  system, 
with  a specific  power  of  37.8  KW  s/lb.  In  addition, 
the  hybrid  system  offers  operating  flexibility. 
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UTTL:  An  analysis  of  an  early  hybrid  fossf 1 -geothermal  power 
plant  proposal 
AUTH:  A/DIPIPPO.  R. 

Geothermal  Energy,  vol.  6.  Mar.  1978.  p.  31-3G. 

MAUS:  /'  ELECTRIC  POWER  PLANTS/4  ENERGV  CONVERSION  EIUUENCY 
/'ENERGY  TECHNOLOGY/ 'FOSSIL  FUE LS/ 'GEOIHERMAL  ENERGY 
CONVERSION 

MINS:  / CONDENSING/  FLASHING  (VAPOR 12 IMG )/  STEAM/  STEAM 
TURBINES 
ABA:  M.L. 

ABS:  A thermodynamic  analysis  of  Caufourlcr's  Proposal  for 

a hybrid  fossl 1 -geothermal  power  plant  (described  in 
1924)  Is  presented.  The  proposed  system  would  employ 
four  stages  of  vapor  generation  by  flashing  followed 
l by  a fossil-fired  superheater  that  produced  both 

■electricity  and  hot  water.  The  described  System  would 
use  a mul t ipie-adml ssion  vert  leal  - shaft  axial-flow 
vacuum  condensing  turbine  and  four  sel f - vapor i zers 
which  were  vertical  cylindrical  vessels  topped  by  a 
dome  which  housed  the  steam  outlet  and  the  vacuum-pump 
connection.  Assumptions  required  for  the  analysis  arc 
discussed,  and  an  effective  efficiency  of  20/  for 
fossil-fuel  utilization  was  found.  An  explanation  for 
this  value,  which  represents  underutilization  of 
6lf  fossl)  fuel.  Is  offered. 
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Proceedings  of  the  Fourteenth  Annual  Meeting. 
Bethlehem.  Pa..  November  14-16.  1977.  (A78-40301 
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ABA:  (Author) 

ABS:  An  approximate  evaluation  of  potential  sources  of 

energy  In  the  world  is  made.  It  is  concluded  tnat 
geothermal  power,  and  ocean  thermal  power  nave  Dy  far 
the  greatest  potential.  A comparison  of  cooling 
requirements  for  various  thermal  power  plants  is  made. 
The  operating  principles  of  vapor  turbine  geotnermal 
and  sea  thermal  power  plants  are  discussed.  Sea 
thermal  power  is  concluded  to  be.  L-y  far.  our  largest 
potential  source  of  future  energy  and  provides  many 
additional  products.  Such  as  fresh  water,  food,  fuels, 
fertilizer,  and  other  chemicals. 
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History  and  development  of  condensers  at  tne  Geysers 
geothermal  power  plant 

A/FORSTER.  L.  L.:  Q/PIETRUSZKIEW1CZ.  J.  ?AA: 
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ASMS.  IEEE,  and  ASCE,  Power  Generation  Conference 
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/‘CONDENSERS/ -GEO THERMAL  ENERGY  CONVERSION/* 
OPERATIONAL  PROBLEMS/* POWER  PLANTS 
J CALIFORNIA/  CLEAN  ENERGY/  CORROSION  RESISTANCE/ 
ENERGY  TECHNOLOGY 
M.L. 

Unique  environmental  and  materials  corrosion  problems 
affecting  equipment  used  at  the  Geysers  geotnr-r.ra I 
power  plant  are  considered,  and  design  characteristics 
of  equipment.  )n  particular  of  condensers,  used  .it 
each  of  the  15  Geysers  generating  units  arc  cj_r,cr load. 
The  power  plant  cycle  used  with  direct  contact 
condensers  and  the  cycle  used  with  surface  coin. oncers 
are  reported,  improvements  In  condc-nser  dc-sign  and  in 
the  design  of  associated  noncondensable  gas-removal 
systems  are  surveyed. 
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UTTL:  Thermodynamic  const  dehat  ions  for  the  energy  conversion 
process  in  geothermal  power  plants 
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B/(Kyushu  University.  Fukuoka.  Japan) 
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ABA:  S.D. 

ABS:  The  utilization  factor  of  energy  in  a geothermal  power 

plant  (is  considered.  For  a geothermal  power  plant,  the 
thermal  efficiency  does  not  act  as  an  immediate 
criterion  of  economics,  because  the  energy  input  to 
this  plant  is  a geothermal  fluid  free  of  cost.  It  Is 
proposed  to  adopt  effectiveness  ai  the  utilization 
factor.  Effectiveness  Is  based  on  the  concept  of 
availability,  applicable  to  quantitative  assessment  of 
energy  according  to  the  second  law  of  thermocynamf cs. 
Information  derived  from  some  examples  of  energy  and 
availability  accounting  for  existing  geothermal  power 
plants  with  flashing  system  is  discussed.  Cased  on  the 
effectiveness  of  geothermal  power,  plants,  the  optimum 
flashing  pressure  Is  analytically  examined 
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Proceedings  of  the  Fifth  Conference.  Washington.  D.C., 
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Washington,  D.C..  Government  Institutes.  Inc.,  1978, 
p.  960-970. 
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ABA:  (Author) 

ABS:  The  concept  of  hybrid  utilization  of  fossil  and 

geothermal  energy  Is  discussed.  The  concept  is  applied 
to  two  types  of  plant:  the  geothermal -preheat  hybrid 
and  the  fossl 1 -superhea t hybrid.  In  the  first,  tne 
geothermal  fluid  is  used  for  preheating  the  ferd-.ate-r 
In  a Rankine  steam  power  cycle:  in  the  second,  steam 
produced  by  flashing  a geothermal  fluid  Is  superheated 
In  a fossil -Fired  superheater.  Results  are  given  for  a 
typical  case  of  a geofluld  at  200  C.  and  show  that  a 
geotherma I -preheat  hybrid  plant  can  produce  47  more 
work  than  could  be  obtained  from  using  the  fossil  fuel 
in  a state-of-the-art  power  plant,  or  60%  more  work 
than  a state-of-the-art  geothermal  Plant  could  yield, 
for  the  same  Input.  For  the  fossl 1 -superheat  hybrid 
plant,  the  correspond! nq  figures  are  26'4  for  for.sll 
usage  and  8%  for  geothermal  usage 
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ABA:  (Author) 

ABS:  This  paper  discusses  geothermal  energy  from  a utility 

perspective  with  emphasis  on  systems  using 
liquid-dominated  resources  The  status  of  development 
for  geothermal  energy  in  the  United  States  and  other 
countries  is  described.  Inducting  a discuss  Ion  >»f 
development  proamms  of  appropriate  organ  I rat  tons  such 
as  the  Department  of  Energy  arid  the  Electric  teor 
Research  Institute.  The  geothermal  program  of  Sin 
Diego  Gas  and  Electric  Conpany  is  covered, 
highlighting  the  Nf land  Geothermal  Locp  Experimental 
Facility  and  the  proposed  Heber  Geothermal 
Derronstrat ton  Plant,  Further,  development  of 
geothermal  resources  in  the  Jrperial  Volley  o* 
southern  Cal) fornia  is  null iwd.  Next,  the’probiems. 
risks  and  uncertainties  associated  with  commercial 
geothermal  power  plants  are  addressed.  Lastly,  the 
economic  aspects  of  geothermal  systems  are  summarized. 
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ABA:  P.T.H, 

ABS:  The  paper  gives  the  technical  data  on  about  fifteen 

geothermal  power  stations  throughout  the  world,  and 
then  goes  into  some  more  detail  on  seme  recently 
installed  plants.  Some  of  these  are  of  the  single 
flash  type,  where  the  steem-uater  mixture  from  the 
geothermal  wells  Is  led  to  a well  head  scparntoi , and 
the  separated  steam  Is  fed  to  a turbine  fo-  power 
generation.  The  Halchobaru  plant  features  a double 
flash  cycle.  In  which  the  hot  water  from  the  Separator 
Is  led  to  a second  flasher  at  reduced  pressure,  ».n  the 
water  Is  fleshed.  The  resulting  secondary  stedr’  is  fed 
to  an  Intermediate  stage  of  the  turbine  to  increase 
the  output.  A schematic  diagram  of  the  double  flash 
cycle  plant  Is  presented.  The  Hatchobaru  plant  also 
features  a unique  steam-water  mixture  transmission 
system.  Only  one  transmission  pipeline  Is  required 
between  each  well  and  the  plant,  Tne  geothermal  douDle 
flash  cycle  power  plant  with  two-phase  flow 
transmission  Is  producing  15-25%  higher  power 
generation  than  in  the  single  flash  cycle.  Total 
Investment  cost  is  8%  higher  than  for  the  single  flash 

! cycle,  but  power  generating  cost  Is  10-20%  lower. 
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HEAT  TRANSFER:  RESEARCH  AND  APPLICATION.  John 
Chen,  ®u,  {Papers  presented  at  15th  National 
Heat  Trasnafur  Conf.,  San  Francisco,  Calif., 
Aug. 1975), 
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HEAT  EXCHANGER  TESTS  WITH  MODERATELY  SALINE  GEOTHERMAL  BRINE 
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Small  seal*  tubs-in-shell  haat  exchangars  wara  operated  in  tha  Imperial  Valley  *- 
near  Haber,  California,  with  geothermal  brine  containing  14  500  ppm  diuolved 
solids  and  having  a pH  of  6.2.  Scale  deposit!  wara  experienced  on  tuba  surfaces 
exposed  to  the  brine  during  the  experiment,  which  caused  the  overall  heat  trans- 
fer coefficient  to  decrease  linearly  with  operating  time. 

The  time  rate  of  decline  in  best  transfer  performance  increases  as  tha  brine 
was  cooled  from  350°  to  150°  F.  Scale  deposition,  indicated  by  the  heat  transfer 
coefficient,  is  a strong  function  of  the  brine  temperature  level  and  brine  velocity. 
Brine-side  pressure  loss  in  the  heat  exchanger  test  unit  was  not  significantly 
affected  by  the  thin,  uniform  scale  layer  observed  on  tube  surfaces  exposed  to 
geothermal  brine.  Chemical  cleaning  effectively  removed  the  scale  layer  devel- 
oped on  tube  surfaces  after  continuous  exposure  to  the  geothermal  brine  for  560 
hr.  Corrosion  of  the  titanium  tubes  was  not  observed  after  the  completion  of  the 
tests. 
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/•GE01HERMAE  ENERGY  C OLIVERS  ION/ ’THERMOHYDRAULICS/* 
WATER  TEMPERATURE/1 WORKING  FLUIDS 

/ CARBONATES/  ENERGY  TECHNOLOGY/  THERMODYNAMIC  CYCLES 
(Author) 

This  paper  summarizes  results  of  studies  on  goetnermal 
dual-purpose  power  and  water  production  plants  using 
geothermal  and  other  working  fluids.  Combinations  of 
heat  exchanger  and  direct  contact  tonacn’iCi  s wuh 
evaporative,  dry  and  mixed  cooling  are  considered. 
Effects  of  system  parameters  on  production  are  given. 
Higher  temperatures  favor  the  use  of  open,  or  water, 
cycles,  particularly  when  brines  are  low  in  dissolved 
solids,  noxious  gases  and  bicarbonates.  At  lower 
temperatures,  cither  the  water1  or  the  binary  fluid 
cycle  may  bo  preferable,  depending  on  conditions. 
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A GEOTHERMAL  ENERGY  PLANT. 

J.S.  Wilson. 

CEP  Chem.  Eng.  Progress,  v.73,  no.11,  Nov. 
p.95-98. 
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Geothermal  Power  Systems  1-  Heat  Transfer  in 

Geothermal  Systems  7?f  - 83/ , 
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In  order  for  geopressured,  geothermal  reservoirs  to 
be  economical  sources  of  electric  power  their  waters 
must  contain  large  volumes  of  methane,  ami  temperature 


Ciothermal  Power  Systems  II— Power  Cycle  and 
•nWng  Fluid  Evaluations  p,  J?3  5t  — Sl(o 

Geothermal  Power  Systems  III— Geothermal  Power  ’ 
Cycle  Components  p,  S'*?-?/*. 


must  be  above  300  F. 
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AM -union  scientific  and  technical  conference  on  use 
of  the  earth's  heat  for  the  production  of  electric 

power  - summary  of  reports  _ 

Deportment  of  Energy.  Washington.  D.  C.  AVAIL. NT  is 
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/ heat  transfer/  thermoelectric  power  generation 

The  use  and  effectiveness  of  geothermal  energy  for 
producing  electric  power  is  discussed.  Topics  include 
the  operation  of  geothermal  electric  stations  and 
power  plants,  systems  for  the  extraction  of  heal  from 
the  Earth's  crust,  drilling  of  geolocical  prospecting 
boreholes  for  steam,  and  geophysical  methods  for 
monitoring  the  parameters  of  underground  heat  boilers. 


ENERGY  CONVERSION  ENGINEERING 
Anders  W.  Lundberg 

Energy  and  Technology  Review,  Hay  1977,  p.  7 - 
16 

Efficiently  extracting  energy  .from  the  hot, 
corrosive  brioes  of  the  Salton  Trough  presents 
problems  that  rule;out  ali  conventional  turbines  and 
expansion  engines.  Normal  practice  is  to  separate 
brine  and  steam  and  use  only  the  latter,  wasting  the 
energy  tied  up  in  the  brine.  It  would  be  far  more  ef- 
ficient to  use  the  total  flow,  extracting  energy  from 
both  brine  -and  steam.  But  conventional  turbines, 
designed  to  operate,  on  pure  steam,  would  quickly 
wear  out  or  plug  up  with  scale  if  exposed  to  brine. 
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ABA:  (Author) 

ABS:  A study  was  conducted  to  analyze  and  select  (fro-i  the 

direct  steam  flash,  flash  binary,  and  direct  binary 
cycles)  a power  generation  cycle  producing  10  MW  net 
electric  power  output,  that  has  the  lowest  capital 
cost  for  two  brine  models:  one  fo" 

high- temperature/hf  gh-SciHnl  ty  brine  and  tne  other  for 
low- tempera  lure/ 1 ow  salinity  brine.  For  each  cycle, 
the  thermodynamic  performance  and  capital  cost  were 
analyzed.  The  materials  of  construction  used  in 
estimating  the  cost  of  the  components  were:  (1)  carbon 
Steel  and  (2)  materials  selected  for  eacn  component 
that  shows  promise  for  longer  life.  Estimates  with 
components  constructed  of  carbon  steel  were  made  to 
give  an  equal  basis  to  the  conparlson.  The  effects  or 
the  materials  of  construction  upon  the  cycle  selected 
were  ascertained. 
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basins;  Injection;  Scale  (corrosion);  Subsidence;  Temperature;  Water  quality; 
Wells 
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ABSTRACT:  Geothermal  fluid  with  its  inherent  heat  energy  has  the  potential  of  providing 
high  quality  water  for  augmentation  of  the  Colorado  River  system.  Desalting  tests  have 
been  conducted  utilizing  geothermal  fluids  at  East  Mesa  on  vertical  tube  evaporator  and 
multistage  flash  distillation  processes  and  a high  temperature  clectrodialysis  membrane 
process.  Effective  scale  control  has  been  developed  by  the  use  of  a threshold  treatment 
chemical.  Considerable  geophysical  and  geologic  data  have  been  collected  and  five  deep 
geothermal  wells  have  been  drilled  ranging  in  depths  from  6,000  ft  to  8,030  ft  (1,829  m to 
2,447  m).  A microcarthquake  network  and  level  network  have  been  installed  to  monitor 
movement  in  the  earth's  surface  structure.  Injection  has  been  successfully  achieved  to 
dispose  of  waste  fluids,  however,  surface  pumping  is  required.  A national  test  site  has  been 
established  at  East  Mesa  in  cooperation  with  the  Department  of  Energy  and  a number  of 
private  and  institutional  experimenters  have  utilized  the  site  facilities  for  research 
activities. 

REFERENCE:  Fernelius,  Wayne  A.,  and  Fulcher,  Martin  K..  "East  Mesa  Geothermal 
Test  Site,"  Journal  of  the  Environmental  Engineering  Division.  ASCE.  Vol.  105,  No.  EE1, 
Proc.  Paper  14361.  February,  1979,  pp.  13-32 
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/300  El.  J-  F.  Kunze  (Energy  Services,  tnc..  Rexbwg  Idaho). 
(American  Society  of  Mechanical  Engineers.  Energy 
Technology  Conference  and  Exhibition,  Houston.  Tex..  No  ,5-  . 
1979.)  ASME.  Transactions,  Journal  of  Energy  Resources  Technol- 
ogy vol.  101,  June  1979,  p.  124-127. 5 refs. 

Except  for  the  steam-dominated  geothermal  field  at  oeysers, 
Calif.,  the  use  of  geothermal  snergv  m the  U.S.  has 
there  has  been  so  much  preoccupation  with  searching  for  the  high 
temperature  resources  (above  350  F),  for  *»"^ **”*£! 
the  greatest  potential  for  geothermal  energy,  that^temperatixes 
below  150  C (300  F)  has  been  largely  ignored.  These  waters  are 
mueh  more  abundant  than  the  higher  temperature  ones,  and 
therefore,  represent  10  or  more  times  as  much  usable  energy  than  the 
total  of  the  energy  in  all  the  high  temperature  waters.  The  problems 
have,  in  part,  been  technological  - how  to  economically  convert  these 
lower  temperature  geothermal  waters  to  useful  energy  - and  in  part 
institutional.  This  paper  dewribm  the  yjar”. 

centered  at  the  Idaho  National  Engineering  Lalxx.twy  tomake.t 
more  practical  and  economical  to  harness  the  lower  t«mpcrWur« 
geothermal  resources  <Auth0 


A RETROFITTED  GEOTHERMAL  HEATING  SYSTEM. 

Clen  Hull,  Georgr  Simmons. 

Ashras  Journal,  vo  21,  no  5 y May  1979s  p.  ^5-50. 


The  heating  system  at  the  Idaho  State  Health  and  Agriculture  Laboratory 
was  recently  converted  to  run  on  geothermal  energy.  Analysis  of  the 
system,  which  exchanges  geothermal  energy  with  a closed  water  loop,  was 
aided  by  computer  simulation.  Accuracy  of  the  models  was  verified  during 
one  heating  season.  A new  controller  was  specified  and  Installed  which 
lowers  the  loop  temperature  with  Increasing  ambient  temperature.  Heating 
costs  were  significantly  decreased. 
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ABS:  Water  is  the  prime  environmental  concern  for  the 

future  development  of  geotherma 1 resources  in  the 
United  States.  The  central  questions  concern  the  use 
of  voter,  injection,  and  effects  on  conventional  water 
supplies.  The  annual  regional  water  requirements  for 
projected  geothermal  developments  in  the  year  2000 
could  consume  in  excess  of  1.B  x 10  to  the  6th 
acre-ft/yr  (2.2  x 10  to  the  9th  cu  m/yrl.  Alternative 
cooling  methods  which  consume  little  or  no  water  are 
available  and  should  be  considered  for  future 
geothermal  developments. 
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NON  ELECTRICAL  USES  OF 
GEOTHERMAL  ENERGY 
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Akilracl  I he  no:i-elcclric;ipplic;uionsofgcol  hernial energy,  with  the  exception  of  hilneoliwy  date  h ick 
(he  ninclccmh  century  and  have  been  given  a new  impetus  by  Ihc  recent  oil  crisis. 
npplicaUons!’  W "a,er  s,eani  n»**iurcs  at  temperatures  between  20  and  180  C are  used  for  tin 

I he  search  for  geothermal  fluids  draws  on  techniques  from  hydrogeology,  geochemistry  and  uconhvsi 

Geothermal  energy  is  used  in  agriculture,  aquaculture,  district  heating  and  cooling  and  various  induslr 

M W ,n |0fmi,1  he  power  a“oc,“";i1  w'"1  ",cf  uses  throughout  the  world  at  present  can  be  estimated  at  o: 
M W and  future  prospceis  are  by  now  promising  and  of  definite  economic  interest. 

he  environmental  impact  from  geothermal  energy  is  lower  than  that  caused  by  conventional  cnci 
sources.  Reinjection  of  used  fluids  back  into  the  underground  may.  however,  solve  pollution  problems. 
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energy  is  presented,  including  several  non  electric 
projects  such  as  home  and  space  heating,  mineral 
recovery,  desalination  plants,  aquatic  far, ring,  ana 
waste  processing.  The  location  and  evaluation  of 
geothermal  reservoirs  is  outlined  in  terms  o‘ 
drilling,  fluid  supply,  and  subsidence.  Geothermal 
hardware  is  described,  along  with  the  identification 

obta?n?nn  or  ecological  problems,  ana  tare*  sources  of 
obtaining  geothermal  energy  are  studied:  the  magma, 
hydrothermal,  and  hot  dry  rock  systems  Possible  power 

toroTmfiare  d’SCUSSea  ,the  binary,  and 

total  flow  systems)  together  with  institutional 
Problems  of  a legalistic  nature. 
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ABS:  Exploration  teenniques.  extraction,  and  usc-s  of 

low-enthalpy  geothermal  fluids  i n different  countries 
for  nonelectric  applications  in  the  temperature  range 
50-160  C are  outlined.  At  present  tne  nonelectric 
applications  utilize  either  hot  water  or  w.urf- steam 
mixtures.  Attention  is  directed  at  the  use  cf 
geothermal  energy  in  agriculture,  aftu.u.u  I to*  e,  climate 
control,  balneology,  district  heattn,.,  and  <.<>-, ling,  and 
various  industrial  applications.  Tne  ronsu’ipt  ion  of 
geothermal  energy  for  nonelectric  appl  i.  at  tut  •_> 
throughout  the  world  is  about  62C«i  Mw.  ET  initiation  of 
pollution  by  proper  disposal  of  waste  fluids  is  also 
examined. 


ON  THE  STATUS  OF  RESEARCH  LEADING  TOWARD 
VOLCANO  ENERGY  UTILIZATION.  Augustine  S. 
Furumoto  and  Zozo  Yuhara 

Critical  Reviews  in  Environmental  Control. 
Vol.  6,  Issue  4,  Oct.  1976,  p.  371-400 
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tBS:  Problems  associated  with  solids  deposition  and 

corrosion  in  geothermal  waters  are  considered. 
Experimental  work  on  deposition  is  reviewed  and 
attention  is  given  to  seme  possible  solutions  to  the 
deposition  problem,  including  pretrealment  of 
gt-w therrs ' water.  cleaning  techniques,  and  altcrnatue 
heat  exchanger  designs.  It  is  concluded  that  tne 
development  of  novel  heat  exchangers  is  imperative, 
the  direct  contact  heat  exchanger  appearing  to  be  the 
most  1 1 ke 1 y de ve 1 opmen t . 
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44)  London,  Institution  of  Electrical  Engineers,  1979,  p.  65-68.  12 
refs.  Research  supported  by  the  Science  Research  Council  and 
Atomic  Energy  Research  Establishment. 

Problems  associated  with  solids  deposition  and  corrosion  in 
geothermal  waters  are  considered.  Expsrimental  work  on  deposition 
is  reviewed  and  attention  is  given  to  some  possible  solutions  to  the 
deposition  problem,  including  pretreatmen!:  of  geothermal  wafer, 
cleaning  techniques,  and  alternative  heat  exchanger  designs.  It  is 
concluded  that  the  development  of  novel  heat  exchangers  is 
imperative,  the  direct  contact  heat  exchanger  appearing  to  be  the 
most  jikely  development.  . B J. 


GEOTHERMAL  ENERGY  IN  IMPERIAL  COUNTY  CALIFORNIA: 
ENVIRONMENTAL.  SOCIO-ECOMMENDATION,  by  M.  R.  Pasqualette 
J.  B.  Pick  and  E.  W.  Butler. 

Energy  vol.  4,'  no.  I,  Feb,  1979,  p. 67-81. 

Abakan— It  is  estimated  that  thousands  of  megawatts  of  electricity  cooid  be  geaeraled  float  the  gcaflKrmal 
■aids  which  underlie  agricultural  fields  in  Imperial  County,  California.  Maay  potential  eavimmmjjl 
problems  appear  generally  controllable.  The  possible  inter-relationships  between  geothermal  development 
and  subsidence,  seismicity,  and  water  availability  are,  however,  difficult  io  predict,  and  evaluation  anil 
await  long-termed,  commercial-sized  operations.  County  population  will  interact  with  energy  development 
through  employment,  geographical  distribution,  and  interaction  with  the  larger  Mexican  labor  pool. 
Exportation  of  the  bulk  of  the  generated  electricity,  however,  wifi  limit  the  local  socio-economic  impact. 
County  residents  favor  geothermal  development  at  a ratio  of  ahnoat  9:1.  Thirteen  policy  recommendations 
applicable  to  other  KGRA’S  in  the  western  U.S.  include:  the  desirability  of  positive  public  opinion,  the 
encouragement  of  on-line  electrical  power  at  an  early  stage  in  the  development  process,  the  importance  of 
desetmining  economic-technological  exploitation  feasibility,  and  the  influences  of  local,  state,  and  federal 
regulations. 
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I The  nature  of  geothermd  resources  and  the  constraints  that  site 
characteristics  place  on  their  development  are  examined.  The  five 
types  of  geothermal  energy,  magma,  normal  gradient,  hot  dry  rock, 
hydrothermal,  and  gcopressurized  are  discussed;  noting  dial  the  last 
three  types  have  potential  for  near  future  development.  Remoteness 
of  hydrothermal  areas  which  often  conflicts  with  preservation  ol 
biological  values  is  considered,  and  it  was  found  that  the  most 
common  characteristics  of  geothermal  resource  areas  is  limited  water. 
It  was  shown  that  the  characteristics  of  a geothermal  field  develop- 
ment we  drilling  activity,  water  evaporation,  a conspicuous  plant 
with  cooling  towers,  dirt  roads,  pipelines,  and  transmission  lines 
which  interfere  with  cultural,  aesthetic,  and  widlife  resources.  Thus, 
proper  site  selection  and  environmental  planning  will  decide  the 
luccess  of  geothermd  energy  commercialization.  A.T. 
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SESSION  3A:  GEOTHERMAL  ENERGY  AND  COOLING  TOWER  STUDIES 


CHAIRMAN:  Todd  V.  Crawford,  E.  I.  du  Pont  dc  Nemours  & Co.,  Aiken,  S.C. 

3 1 THE  INFLUENCE  OF  ROUGH  TERRAIN  ON  POLLUTANT  DISPERSION  AND 
TRANSPORT  FROM  A GEOTHERMAL  POWER  COMPLEX.  Ronald  E.  Ruff, 

SRI  International,  Menlo  Park,  Calif. 

3 2 THE  GEYSERS  GEOTHERMAL  AREA  EMISSIONS  AND  AEROMETRIC  DATA 

BASE  AND  AIR  QUALITY  ANALYSIS.  D.  E.  Steffen,  G.  M.  Hidy,  L.  K.  Wang, 
and  E A.  Berman,  Environmental  Research  & Technology,  Inc.,  Westlake  Villase, 
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ABS:  Hydrogen  sulfide  releases  and  wastewaters  high  in 

dissolved  solids  are  the  principal  potential  sources 
of  pollution  in  the  geothermal  energy  field. 

Wastewater  characteristics  are  relatively  constant  for- 
a given  reservoir,  which  is  an  advantage  in  designing 
treatment  and  disposal  systems.  Two  major  control 
technology  areas  have  evolved:  the  treatment  of 
noncondensible  gases  and  the  subsurface  injection  of 
wastewater.  The  latter.  If  successful,  will  eliminate 
the  need  for  wastewater  treatment  and  assist  In 
reservoir  maintenance  and  subsidence  control. 


SULFUR  EMISSION  CONTROL  FOR  GEOTHERMAL  POWER  PLANTS, 
KEY  WORDS:  Hydrogen  sulfide  emissions;  geothermal 

power;  Claus  plant 

By  John  A.  Velker  and  Robert  C.  Axtmann 
Journal  of  Environmental  Science  and  Health,  Part  A 
Environmental  Science  and  Engineering,  vol.  A13,  no. 
1978,  p.  603-613 

Hydrogen  sulfide  qas  Is  present  in  hydrothermal  waters  that 
are  useful  for  electric  power  production.  Previous  schemes  for 
HjS  emission  control  increase  the  costs  of  geothermal  power.  A 
modification  of  the  classical  Claus  process  for  producing  sulfur 
from  ll2S  is  compatible  with  many  geothermal  plant  designs.  In 
the  presence  of  a. market  for  sulfur,  use  of  the  process  could 
decrease  geothermal  power  costs. 
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ABS:  The  EPA  regulatory  approach  toward  geothermal  energy 

development  is  summarized.  The  state  of  knowledge  ** 
described  with  respect  lo  the  constituents  of 
geothermal  effluents  and  emissions,  including  water, 
air.  solid  wastes,  and  noise.  Pollutant  effects  ere 
discussed.  Pollution  control  technologies  that  may  be 
applicable  are  described  along  with  preliminary  cost 
estimates  for  their  application.  Finally,  discharge 
and  emission  limitations  are  suggested  that  may  serve 
as  Interim  guidance  for  pollution  control  during  early 
geothermal  development. 
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ASS:  Waste  heat  rejection  from  geothermal  power  stations  is 

concerned  only  with  the  heat  rejected  from  the  power 
cycle.  Tne  heat  contained  In  reinjected  or  otherwise 
discharged  geothermal  fluids  is  .not  included  with  the 
waste  heat  considered  nere.  The  heat  contained  In  tr.e 
underflow  from  the  flashtanks  in  such  systems  is  not 
considered  as  part  ot  the  heat  rejected  from  tne  power 
cycle.  Sy  following  this  definition  of  the  waste  heat 
to  be  rejected,  various  methods  of  waste  heat 
dissipation  are  discussed  without  regard  for  tr.e 
particular  arrangement  to  obtain  heat  from  the 
geothermal  source.  Recent  concv pter.  1 Design  studies 
made  for  50  MW(e)  geothermal  p-.v.er  stations  at  Heber 
and  Nliand.  California,  are  of  particular  Interest. 

The  former  uses  a flashed- steam  system  and  the  latter 
a binary  cycle  that  uses  Isopentane.  In  last-quarte" 
1976  dollars,  the  total  estimated  capital  costs  were 
about  $750/kW  and  production  costs  about  50 
mil  ls/kWhr.  If  wot.  dry  towers  were  used  to  conserve 
50?,  of  the  water  evaporation  at  Hc-fcor . production 
costs  would  be  about  05  mills/KWiir. 
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geothermal  Energy  conversion 

MINS:  / ATMOSPHERIC  TEMPERATURE/  CHEMICAL  REACTIONS/ 

DISPERSING/  HUMIDITY/  PLUMES/  STACKS/  TEMPERATURE 
INVERSIONS 

ABA:  M.U 

ABS:  A simple  but  not  precise  procedure  for  using  existing 

meteorological  data  to  predict  air  quality  chanties  duo 
to  geothermal  sources  is  explained.  Sumo  geothermal 
sources  emit  large  amounts  of  water  v,:por  and  h<*at. 
the  procedure  Is  concerned  with  predicting  changes  In 
relative  humidity  and  temperature.  Modi  1 scat  ions 
caused  by  atmospheric  inversions  art!  ioiuc, o stack 
heights  are  examined,  and  the  effects  t.f  particulate 
settling,  chemical  reactions,  and  rauu.i*  tive  decay 
are  studied.  The  statistical  Gaussian  equation  for 
dispersion  is  applied  in  the  mathematical  method  used 
to  calculate  pollution  concentration  as  well  as 
temperature  and  relative  humidity  cnanges  by  an 
emitted  plume.  The  procedure  is  used  to  predict 
characteristics  of  Imperial  Valley.  California, 
i nsta) lat ions. 


REMOVING  H2S  FROM  GEOTHERMAL  STEAM 
G.E.  Coury  and  M.  Vorum 
Chemical  Engineering  Progress 
Vol.  73,  no. 9,  September  1977, 
p.  93-98. 

In  the  process described  here,  the  H^S  is  absorbed  in  an 
aqueous  solution  of  copper  salts  by  precipitating  copper 
sulfides.  The  copper  is  recovered  from  the  precipitate  by 
roasting  in  a fluid-bed  reactor  and  is  recycled  lo  the  ab- 
sorber. Ammonia,  w hieh  is  also  often  present  in  geother- 
mal stepm,  is  absorbed  simultaneously  and  partially  neu- 
tralizes the  acidic  solution  formed  as  the  HjS  is  dissolved. 
The  net  products  from  the  process  arc  the  soluble  sulfate 
and  sullltesalts  of  ammonia.  Geothermal  installations  arc 
generally  Found  in  remote  locations,  ami  disposal  ol  waste 
water  can  pose  a serious  problem.  Thus,  ii  may  be  neces- 
sary to  dispose  of  cooling  tower  blowdown  by  injection  into 
deep  wells  lo  a cool  underground  formation. 
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Lucas,  T««2 

to  build  « solar  h.at.r  s « 
co.pl.t.  aoida  to  but Iding  and  burin* 
solar  panels,  water  heaters,  pool 
beaters,  barbecues,  and  power  pL.nte  , 

P,,,d,°a»  C Cali  f • J : Ward 
Bltchic  Press,  1915. 

*1»  236  p.  : m.  * 22  cn. 
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Williams,  J Richard 

Solar  energy,  technology  and  applications 
bv  J.  Richard  Williams.  [Ann  Arbor,  Mich 
Ann  Arbor  Science  Pub.  1974]  *# 

ix,  120  p.  illus.  24  an. 

1.  Solar  energy. 
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(Contract  EG-77-C-01-2S22) 

(SOUR/081 1-79/01)  Avail;  NTIS  HC  A02/MF  A01 


*TAwl  REVIEW  OF  THE^eli««Ub'  N M« 

•0***  energy  program  C|«H2L02,v  A*“**MENT  of 

John  H.  Alua, mar  and  RoW  P a?*  *U,u»  "'Port 

9 Cl  '973  6 p nfsplLZ  ,00E-  Washington 

,he  ,me,n  ^ — 

HC  A02/MF3A01  Cbnf'7*««1-4I  Avail-  NT(S 

applicaikma^warV  a*sTa*s»d9 tor^I'h. ,*chnok>B'»*  *nd  salacted 
V*  rasultmg  i"WitU.ional. 

*°,»r  UchnoloBia.  t£0  nahL*^  d#p,oym#n«  of 
lha  yaar  2000  us^ool°  •n,,BV  scanarios 

•j*  tha  olhar  14  2 quads.  A ?°  6 quadl  of  solar 
*ha  sysiam  characlarization  data  ^‘van*  P',Um,nt^  *'U<V 
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"The  Comprehensive  Guide  to 
Manuracturers  & Service  Organi- 
zations; Solar  Industry  Index;” 
published  by  the  Solar  Energy  In- 
dustries Association,  1001  Con- 
necticut Ave.  NW,  Suite  632, 

Washington,  D.C.  20036.  It  sells  * 
for  $8. 

AE  Encyclopedia  Brit  mini ea. 

5 Britmtnica  book  of  the  year,  1979.  ~ 

.E364  Chicago  t Encyclopedia  Britannica,  cl97°. 

1979  768  n,  : ill. 

Includes  index. 

ISBN  0-85229-362-3 
1.  Encyclopedias  and  dictionaries— 
Yearbooks.  I.  Title* 

16  feature  article:  Toward  a Sun-Powered  World 

The  surprising  ways  in  which  the  Sun  can  contribute  toward  the 
world's  energy  supply  are  discussed  by  a leading  authority  on  the  subject, 

Paul  Kappaporf,  Director  of  the  Solar  f nt-rgv  Research  Instilule. 


1979  SOLAR  BUYERS  GUIDE. 

Solar  Heating  & Cooling,  vol.  h , no.  2,  1979*  p.A-1- 
A-43. 


A Global  View  of  Solar  Energy  in  Rational  Units 
by  A.  Rose 

Physica  Status  Solidi  (a),  Vol.  56,  No.  1,  November 

1979,  p.  11-26 

1.  Intrmlnrllnn 

2.  I.itnlls  In  f/i-nirlh 

2.1  Power  consumplton 

2.2  Limit-  to  growl  h imposed  by  energy  consumption 

2.3  Power  eotisit  m pi  ion  via.  food 

2.4  Limits  lo  growth  imposed  by  food 

.1.  Solar  rnrrr/fi  syxIrtHM 

3.1  Till  roduet  ion 

3.2  General  purpose  solar  energy  systems 

3.3  Solar  energy  systems  for  food 

3.4  Comparative  eosis  ofsolftf  energy 

3.5  Concluding  remarks 

■I.  I.OIP  rosl  snlnr  cells 

4.1  flit  roduet  ion 

; 4.2  A “miitimuUi”  thin  Him  cell 

4.3  Tolerable  densities  rtf  defect,  slates 

4.4  lleeombmal ion 

1 4.5  Spaee-eliarge-limilerl  currents 

4.ti  Open  eireuit.  voltage 
l r o t .-I-.- 


Atlisting  oi  products  by  major  categories  - • - 

fAn  alphabetical  listing  of  the.companies  manufacturing  these,  product^ 
A^listinq  by  rstate  of  distributors  of  solar  products  • . . ‘ ,1 • • >***• 

An  alphabetical  listing  by, city  and  . state  of  solar  builders,  engineers,.  , ^ 

•architects  and  installers^^Sw 


N79-29609#  Committee  on  Government  Operation.  (U.  S. 
House). 

SOLAR  ENERGY 

Washington  GPO  1979  634  p refs  Hearings  before  a 

Subcomm.  of  the  Comm  on  Government  Operations.  95th  Congr.. 
2d  Sess.,  12  May:  12-14  Jun.  1978 
(GPO-36-957)  Avail:  Comm,  on  Government  Operations 

A general  overview  of  the  status  of  solar  energy  technology 
in  the  United  States  is  given  with  emphasis  on  the  state  of 
California.  Solar  collectors,  photovoltaic!  as  watt  as  biomass 
conversion  and  other  less  direct,  but  solar  based  technologies 
are  discussed.  Demonstration  projects,  in  industrial  as  well  as 
residential  buildings,  are  included  Program  goals,  incentives, 
projected  energy  savings,  and  cost  factors  are  among  the 
factors  considered  J.M  S. 
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AM-12426  Computer,  in  tie  design  of  solar  energy 

systems.  S.  A.  Klein.  J.  W.  Mitchell,  J.  A.  Duffie.  and  W.  A.  Beckman 
(Wisconsin.  University,  Madison.  Wis.).  Energy  (UKI.  vol.  4,  Aug. 
1979,  p.  483  501.  58  refs.  NSF-sipported  research:  Contract  No. 
E(11-1)-2588. 

The  methodology  developed  for  detailed  simulations  of  solar 
energy  systems  is  presented.  Consideration  is  given  to  the  develop- 
ment of  models  for  several  specific  system  components  from  which 
the  simulation  model  of  a system  is  composed.  The  models  ere 
formulated  from  basic  engineering  principles,  and  a sensitivity 
analysis  is  performed  lo  find  those  simplifications  which  yield  a 
computational  efficient,  yet  accurate,  solution.  Three  components,  a 
collector,  storage  tank,  and  building  structure,  are  used  as  examples, 
These  components  arc  then  combined  into  a simulation  model  for 
the  space  and  hot  water  heating  system  of  the  Solar  House.  The 
performance  data  available  from  this  house  is  compared  with  the 
simulation  results.  Emphasis  is  placed  on  simplified  design  methods 
(rased  on  the  results  of  tietailed  computer  simulations,  V.T. 


1 


1 

1 

* 


I* 

!l 

ii 

i 


A80-11828  Th*  compatibility  of  wind  and  tolar  tech- 

nology with  conventional  energy  systems.  E.  Kahn  (California, 
University,  Berkeley,  Calif,).  In:  Annual  review  of  energy.  Volume  4. 
(A80-1 1826  02-44)  Palo  Alto,  Calif.,  Annual  Reviews,  Inc.,  1979,  p. 
313-352.  102  refs.  Research  supported  by  the  U.S.  Department  of 
Energy. 

A wide  range  of  issues  in  the  engineering  and  economics  of  wind 
and  solar  energy  is  reviewed.  It  is  concluded  that  the  various  effects 
of  introducing  these  devices  into  conventional  energy  systems  are 
only  partially  understood;  the  present  analytical  tools  are  rather 
limited  in  their  ability  to  grasp  the  total  problem.  In  the  short  run. 
engineerir.'g  issues  involving  resource  assessment  and  appropriate  scale 
seem  particularly  important.  The  more  complex  problems  ol 
structural  optimality  in  energy  systems  emerge  only  in  a longer  range 
perspective.  Economic  analysis  should  probably  concentrate  first  on 
financial  risk.  Regulatory  structure  is  an  on  going  area  where  policy 
research  is  fruitful.  B j 


SOLAR  ENERGY  COMPETES  WITH  COAL 


Industrial  Research/Development,  vol.  21,  no.  12 
P*  35-36. , December  1979. 


A79  36144  Solar  energy  conversion:  Solid-state  physics 

upKti.  Edited  by  B.  O.  Seraphin  (Arizona,  University,  Tucson 
Aria.).  Berlin  and  New  York,  Springer-Verlag  (Topics  in  Applied 
^.cs.Vo'n.ne  3t).  1979.  348  p.  $53.90.  (For  individual  items  see 
A79- 36145  to  A79-36I50) 

Solid-state  aspects  of  solar  energy  conversion  systems  are 
discussed,  with  attention  given  to  spectrally  selective  surfaces  carrier 
lifetimes  in  silicon,  solar  photoelectrolysis  with  semiconductor 

electrodes,  heterojunction  phenomena  arid  intcrfadal  defects  in 
photovoltaic  converters,  and  the  Cu2S/CdS  cell.  The  reviews  include 
discussions  of  chemical  vapor  deposition  of  silicon,  black-chrome 
electroplated  coatings  and  semiconductor  cermet  films  for  photo- 
thermal  converters,  highly  doped,  highly  conductive  semiconductors 
for  electrochemical  solar  cells,  and  the  photooonductive  decay 
technique  for  determining  the  carrier  lifetime  of  a semiconductor 
WV‘,al-  J.M.B. 
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AN  OPTIMAL  SOLAR  STRATEGY.  S.  J.  Nadis. 

Environment,  vol  21,  no  9,  November  1979,  d 6-15 
con't  on  page  43. 


POWER  IBOM  THE  SUN.  J.  S.  C.  MBEee. 

Physics  Bulletin,  vol  21,  no  12,  December  1978,  p.  565 

566. 


810  InC*  Pow#p  Symtmmm  Group. 

s“l<ir  enep*y  handbook  : theory  and 
Applications  / Power  Systems 
1979  Group/ AMETEK  Inc.  Radnor,  Pa.  : 

Chilton  Book  Co.,c1979. 

lx,  179  p.  : in.  . 29  cm. 
i«,iIn?i?deS  Andex*  Bibliography:  p. 

1.  Solar  energy  — Handbooks, 
■anuals,  etc,  I.  Title. 

621.47  78-14646  0-801967-76-7 
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TJ  McDaniel**  Barld  K«*  1929- 

RIO  The  sun*  our  future  energy  source  / 

.M17  David  K.  McDaniels.  New  York  * Wiley, 

/*  1979. 

^ x 1 * 271  p.  : 111.  ? 24  cm. 

Includes  bibliographies  and  index. 

1.  Solar  energy.  I-  Title- 
621. 47  78-12569  0-471045-00-4 

78V45291 

Let  the  Sun  Shine 
by  L.M.  Pruce 

Power,  Vol.  123,  No.  5,  Ma*  1979,  p.  33-37 


Harnessing  tomorrow’s  energy 
source*  gets  Increasingly  urgent 
priority  as  reserves  of  conventional 
fuels  dwindle.  Article  examines  po- 
tential and  problems  attending  so- 
lar and  wind  energy  and  fuel  cells,' 
suggests  the  promise  of  solar  ener- 
gy appears  best  for  both  utility  and 
Industrial  plants 


SOLAR  BffiR®  SIS™  A!®  T™  COHSUWR,  Lj  Rl<*»rd  H. 

SfafSins  . Cooling,  vol.  4,  no.  2,  1979,  ►M. 

A solar  energy  system  built  in  1979  will  provide 
the  average  homeowner  with  energy  for  less  money 
lhan  an  electric,  a fuel  oil,  or  a gas  heat.ng  system 

over  the  next  ten  years.  , , , . 

Calculations  show  that,  for  a typical  hoti i , 
heating  costs  over  the  next  decade  could  be  up  to 
94%  cheaper  than  fuel  oil,  30%  cheaper  than 
natural  gas,  and  of  course,  far,  far  cheaper  than 

"CoSislx  short  months  ago,  a number  of  different 
studies  showed  that  solar  energy  was  only  com- 
with  electricity.  What  has  happened  o 
change  the  energy  cost  picture  so  drastically  and  so 

quickly? 


tool,  or  • reference  “ overview  of  the  si*  basic  »l»r 

o„  the  following  subjects.  U)  ®»  photovoltaic*,  wind  energy 

technologies,  conversion,  ocean  thermal  energy 

conversion,  solar  therms!  el  hensjve  discussion  of  the  solar 

conversion,  snd  biomass);  (2)  if  worldwide  solsr  radiation  data; 

resource,  including  s compendium  °|  ° “ y.  (4)  extensive  discus- 

tit  I,  introduction  to  passive  applications  for  hesting  swim- 

2.“  «.iv. t solsr  system^  (5)  methodology 

ming  pools,  domestic  hot  water,  sno^sp  including  worldwide 

for  calculating  building  h ' rehensive  introduction  to  solar 

design  temperature  data,  a c P f^hart  method,  including 

system  siring  through  utdita  Heating  Product  directory 

examples  *nd  worksheets,  (T)  controls,  pumps,  and  storage, 

divided  into  four  jections^  _ „ j.:_j.jj.hting  significant  solar  heating 
(g)  an  Annotated  Bibliography  h g * planning  documents  pub- 
Merature,  including  vital  program  and  £ * SoUr  Dictionary 

Sa*r.<5 

consisting  of.  glossary,  j rwHKl 


NSO-13SSS|  Midwest  Rnwch  Inst..  Golden.  Colo. 

REVIEW  OF  SOLAR  ENERGY  Annual  Report  1*77 

Oct.  197S  179  p reft 
(Contract  EG-77-C-01-4042) 

(SERl/TR-54-066)  Avail:  NTIS  HC  A09/MF  AOI 

A general  review  ol  national  solar  energy  programs  is  provided. 
An  executive  summary  and  a briet  history  ol  the  Federal  solar 
energy  program  are  presented.  The  issues  and  implications  ol 
the  National  Energy  Plan  that  relate  to  solar  energy  development 
are  discussed.  The  present  Federal  solar  energy  program  is 
discussed,  including  the  activities  of  several  Federal  agencies 
outside  the  Department  of  Energy.  Some  of  the  non-Federal 
solar  energy  programs  are  reviewed,  including  international 
programs  in  which  the  U.S.  has  some  role,  programs  of  state 
and  local  governments,  college  and  university  programs,  the  work 
of  private  industry,  and  individual  and  smalt  scale  activities.  A 
synopsis  of  the  major  categories  ol  solar  technology  is  provided. 
A synopsis  of  m*jor  energy  events  of  1977:  a glossary  of  technical 
terms,  abbreviations,  and  acronyms,  and  • table  ol  conversion 
factors  ara  included.  DOE 
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International  Symposium-Workshop  on  Solar 

Energy,  Cairo,  1978. 

In rovna nional  Symposium— Workshop  on 
Solar  Energy  : [symposium  lectures],  16- 
22  June  1°7H,  Cairo,  Egypt  / presented  by 
Clean  Energy  Research  Institute,  University 
of  Miami,  Florida  ; sponsored  by  National 
Science  Foundation  ; edited  bv  T.  Nejat 
Veziroglu,  Homer  W.  Hiser.  — [s.l.:s.n., 
1979?] 

xi,  571  p.  : in. 

Cover  tltle^B 

Includes  bib^  liograohies. 
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THE  COMING  30CM  IN  SOLAR  ENERGY „ (Special  report) 


Solar  energy 

Solar  energy  is  inefficient  and  expensive 
when  compared  with  most  other  means' 
of  generating  power.  It  competes  eco-*. 
nomically  only  in  certain  limited  circum- 
stances. No  single,  big  technological 
breakthrough  is  on  the  horizon,  nor  will 
costs  come  down  dramatically  in  the 
near  term.  And  solar  power  will  not  lit 
neatly  into  the  huge,  centralized  U.  S. 
power  grid.  Yet  for  all  these,  drawbacks, 
solar  |»ower  is  on  the  thrcshhold  of  a 
boom  that  may  well  transform  it  into  a 
key  energy  source  by  the  turn  of  the 
century. 

SAKPE  Quarterly*  v.,10B  no,1 


MATERIALS  APPLICATIONS  IN  ADVANCES  ENERGY 
SYSTEMS  Special  issue  * 10U  Anniversary  Issue} 


MATERIALS  PROBLEMS  IN  SOLAR  AND  NUCLEAR 
ENERGY  AND  STORAGE  OF  ENERGY 


R.  S.  Claassen 


SOLAR  ENERGY:.  BONANZA  OR  BUNFIGHT? 

David  Dickson 

Nature,  vol.  27J,  no.  5657  4May  1978 
p.  2-3 

tiafitj  Dickson  describes  the  background  to  President  Carter’s 
Announcement  of  a major  boost  to  the  US  solar  energy  effort 


In5*™*tion*1  So1**  Forum,  2nd,  Hamburg. 

197g.  * 

Internationales  Sonncnforum  ■ Inter- 
national Solar  Forum  : 12-14  July  1978, 
Congress  Centrum  Hamburg  s [proceedings]  / 
Cooperation  Medlterraneenne  de  l'Energle 
Sola  Ire,  Deutsche  Gesellscbaft  filr  Sonnen- 
tnergie  e.V,  — Mimchen  : DGS,  cl978. 

3 t.  i ill. 

"Preparation  of  the  proceedings:  A.  Derl- 
chsvsller,  H,  Krlnninger," 

In  German.  French,  English. 

Includes  bib-  ^ biographical  refersncei 
end  lndax. 

!•  Sol*r  energy — Congresses.  2,  Solar 
hasting— Congresses.  I.  Derichweiler,  A. 

II.  Krlnninger,  H.  III.  Cooperation 
Medlterraneene  de  l'Energle  Solalre.  IV. 
Deutsche  Gesellachaft  fiir  Sonnenenergie 
e.V.  v.  Title.  VI.  Title:  Inter- 
national Solar  Forum. 


N7I-1MMI  United  Nations  Industrial  Davaiopnient  Ornanua- 
tion,  Vienna  (Austria), 

TECHNOLOGY  FOR  SOLAR  ENERGY  UTILIZATION 

MHans  Kjeinrath,  U.  G.  Bhide.  arid  Jean  Paur  Durand  1978 

1*0  p Sponsored  in  part  by  Agency  for  International  Develop- 
mam 

IPB-296572/1)  Avail:  NTlS  HC  A08/MF  AOI  CSCL  10A 
Work  being  dona  in  various  countries  and  institutions  dealing 
With:  (1)  the  conversion  of  solar  anargy  into  mechanical  or 
•Metrical  energy.  (2)  the  design  of  tolar  collectors.  (3)  the  utilization 
01  #n*rflv  in  coolifB.  distillation,  drying  and  cooking, 

•ml  (4)  the  transfer  of  technology  it  presented.  GRA 
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Enargy  froa  iha  Sun  : a survey  of 
technologies  for  collection* 
conversion*  storage*  utilization  : 
syaposluia  papers*  April  3—7*  1978* 

I1T  Research  Institute  auditorium* 
Chicago*  Illinois  / symposium 
chairman*  William  F.  Rush  i symposium 
director*  Wendell  W.  Waterman  ; 
sponsored  by  Institute  of  Gas 
Technology  ; produced  by  Jack  W. 
White*  Wilma  NcQrev*  and  Susan 
Malone*  — Chicago  : Institute  of  Gas 
Technology*  1978* 

vl,  500  p.  : 111.  ; 23  cm. 

Includes  bibliographical 
references. 

$40.00 

1.  Solar  energy  — Congresses.  I. 
Rush*  William  F.  II.  White*  Jack  W. 
Ill*  McGrew*  Wilma.  IT.  Malone* 
Susan.  V.  Chicago.  Institute  of  Gas 
Technology. 

TJ810.E55  621.47  78-107014 


Tj  Optics  applied  to  solar  energy  IV*  August 
810  30-31*  1979,  San  Dieoo*  California  / 

.064  Keith  D.  Masterson,  editor  ; cooperating 
1978  organization , TNmerican  Meteonolooical 

Society.  — Bellingham*  Wash.  : Society  of 
Photo-optical  Instnmentaticn  Engineers* 
C1978. 

vi*  114  p.  : ill.  — (Proeeedinos  of  the 
Society  of  Photo-optical  Instrumentation 
Engineers  ; v.  161) 

Includes  bibliographical 

references  ( and  index. 

1.  Solar  enerrrv' — Oonrrresses.  2.  Optics 
—Congresses.  I.  Masterson,  Keith  D. 

II.  Society  of  Photo-optical  Instrumenta- 
tion Engineers.  III.  American  Meteoro- 
logical Society.  IV.  Series:  Society  of 
Photo-optical  Instrumentation  Engineers. 
Proceedings  ; v.  161. 
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TJ  International  Solar  Energy  Ocngress,  Ha» 
f?10  Delhi*  India,  1979. 

.155  Sun*  mankind's  future  source  of  energy  : 

1979  proceedings  of  the  International  Solar 

Energy  Congress  * New  Delhi*  India,  January 
197r».  v,  1 / edited  by  Francis  deNinter 
7 i fdsflt*  and  Michael  Oooc.  — New  York  : Pergarcn 
^ Press,  cl97°. 

1 v.  : ill.  . 

1.  Solar  energy— Congresses . I.  DeWinter, 
Francis.  II.  Cox*  Michael. 


XU.  Title.  621.7 


A78-25718  Solar  economic*  came*  home.  M.  Hymen,  Jr. 

(Sotar  Heat  Corp.,  Arlington,  Mats.).  Technology  Review,  vot.  80, 
Feb.  1978,  p.  28-35. 

Rising  fossil  fuel  costs  have  made  solar  heating  systems 
increasingly  attractive.  Such  a system  is  evaluated  in  terms  of  a 
two-storey  frame  house  in  Massachusetts,  which  was  outfitted  with 
1,200  $q  it  of  absorbing  surface.  The  system  was  desisted  to  provide 
up  to  100%  of  the  house's  heating  requirements  and  up  to  90%  of  its 
hot  water.  The  rest  would  be  taken  up  by  conventional  fuel  sources. 
A description  of  the  system  parameters  is  presented,  and  correlated 
with  seasonal  sunlight  arid  tamparature  variations.  Performance  was 
approximately  as  expected,  but  the  long  time  span  necessary  for  the 
system  to  amortise  (25-30  years)  makes  it  economically  questionable 
at  this  point.  D.M.W. 


A/?*?- //S4% 


United  States.  Congress.  Office  of  Irr Wfkyv  Assessments 

Application  of  solar  technology  to  today’s  energy  needs.  — 
Washington  : Congress  of  the  United  States,  OfTlcc  of  Tech- 
nology Assessment : for  sale  by  the  Supt.  of  Docs.,  U.S.  Govl 
Print  OH.  1978- 

v. : ill. ; 27  ctn. 

"OTA-F.-66." 

Includes  bibliographical  references. 


1.  Solar  energy-  United  Slates.  2.  Fneigy  policy- United  Stales.  I.THIc. 

TJ810.U57  1978  333.7  78-600060 
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'W  Kreith,  Frank 

810  Principles  of  solar  engineering  / Frank 

•K73  Kreith,  Jan  F.  Kreider.  •—  Vhshington  s 
Hemisphere  Pub.  Oorp.#  clf)70. 

xii,  770  p.  : ill.  — (Series  in  thermal 
and  fluids  engineering) 

Bibliography:  p.  765-767. 

Includes  index. 

Combining  a basic  technical  under- 
. standing  with  an  appreciation  of  Ihe  1 

economic  aspects  of  utilizing  nonrenew-j 
able  energy  .sources,  the  authors  present  ‘ 
the  results  of  pioneering  research  work  irf 
the  problems  of  solar  energy  conversion1* 

Beginning  with  the  fundamentals  of  hear 
transfer  and  solar  radiation,  this  text  pro- 
ceeds to  applications  that  stress  systems 
analysis  and  modeling  with  component 
interactions.  Included  are  detailed 
thermal  and  optical  analyses  of  ten  sola 
collector  types,  both  concentrating  and 
nonconcentrating,  assessments  of  the 
economic  impact  of  solar  systems 
through  discounted  cash-flow  analysis, 
life-cycle  costs,  and  cost-benefit  anatysi 
and  ootirpization.  Practical  examples  ar< 
provided  throughout  to  illustrate 
principles  and  concepts  as  they  are 
presented. 


Environmental  Action  Reprint  Series 

' HOW  TO  BUY  SOLAR  HEATING  . . . WITHOUT  , 
GETTING  BURNTI  by  Malcolm  W.lli  and  Irwin 
Spalgang 

Subtitled  "A  Consumer's  Guide  lo  Choosing. 
Financing,  and  installing  Solar  House  Healing 
Equipment  " A good,  clear  enplanalion  ol  the  basics 
involved  in  buying  solar  heal  Partial  list  ol  chap- 
ters Your  Best  Spent  Oollars  lnsulation,  Is  Yours  a 
Solar  Family?,  Contracts  and  Comraclors  (and 
Architects).  Sunlight  and  Ihe  Law.  The  Sun  Isn't  ' 
Free.  Appendi i,  IndeK  Recommended 
262  pages,  paperbound  (D  1 978)  S6  95 


1978  SOLAR  BUYERS  GUIDE. 

Solar  Heating  & Cooling,  v.3,  no.1,  Feb. 1978. 


24 

Solar  Market  Forecast 

27 

1978  Solar  Buyers  Guide 

28 

Manufacturers  of  Solar  Products  , 

60 

Distributors  of  Solar  Products 

90 

Solar  Builders,  Engineers,  Architects  and  Installers 
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Kreith,  Frank 

Principles  of  solar  engineering  / Frank 
Kreith,  Jan  F.  Kreider.  — Washington  : 
Hemisphere  Pub.  Cbrp.,  cl978„ 

p*  : i11,  — (Series  in  thermal 
and  fluids  engineering) 

Biblioqraphv:  p.  765-767. 

Includes  index. 

ISDN  0-891160-45-0 

•L  Solar  enernv.  I.  Kreider,  Jan  F. , 
1942-  joint  author.  II.  Title. 

III.  Series.  621.47 


TJ  Vaillant,  J.  H. 

810  Utilisations  et  pcnrruoa  d»  l'energie 

,V35  solaire  / par  J.  P..  Vaillant.  — 2d  ed. 

B78  — Paris  : Editions  Eyrolles,  1978. 

502  p.  ; ill.  — (Collection  du  B.  C. 
E.  O.  M.) 

Includes  bibliographical  references 
and  index. 

1.  Solar  e energy.  2.  Power  resources. 
I.  Title. 


TJ  Montgomery,  Richard  H. 

RIO  Die  solar  decision  book  t your  guide  to 

•M67  making  a sound  investment  / by  Richard  H. 
Montgomery  with  Jim  Budnick-  — Midland, 
Mich,  s Dw  Coming  Corp. , c!97R, 

30*  p.  in  various  pagings  * ill, 

ISSN  0-9601976-1-0. 

1,  Solar  beating.  7.  Solar  energy.  I. 
Budnick,  Jim.  II,  Title. 


TJ  International  Solar  Energy  Oonoress,  New 
010  Delhi,  India,  1970. 

•155  Sin,  mankind's  future  source  of  energy  • 

197«  proceedings  of  the  International  Solar 
v.2  Energy  Congress,  New  Delhi,  India,  January 

197*.  v.  2 / edited  by  Francis  dewinter 
and  Michael  Cok.  — New  York  : Pergamon 
Press,  cl979. 

1 v.  : ill. 

1.  Solar  atsergy— Congresses.  I.  DeWinter, 
Fnnds.  II.  Ook,  Michael. 

HI.  Title.  621.7 


A79-1S451  Intsmotiorul  SympotiumWork  diop  on  Solar 

Energy,  Cairo,  Egypt,  Jura  lf-22,  1978,  Symposium  Lectures. 
Symposium-Workshop  sponsored  by  the  National  Science  Founda- 
tion. Edited  by  T.  N.  Vetiroglu  and  H.  W.  Hiser  (Miami.  University. 
Corat  Gables,  Fla.).  Coral  Gables,  Fla.,  University  of  Miami,  1978. 
580  p.  $50.  (For  Individual  items  see  A79-16452  to  A79-16470) 

The  volume  considers  such  topics  as  the  economics  and  policy 
of  alternative  energy  sources,  solar  collector  design  and  performance, 
solar  heating  and  cooling  principles,  thermal  storage  of  solar  energy, 
and  integrated  solar  building  system  design.  Papers  are  also  presented 
on  such  topics  as  solar  hydrogen  production  at  high  temperatures, 
solar  energy  transportation  and  production  of  hydrogenated  fuels, 
the  use  of  satellites  in  solar  applications,  solar-bascd  agricultural 
systems  for  fhe  Middle  East,  arid  solar  energy  planning  ror  developing 
countries.  R , 
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M0-12t7tf  MrdwM  If  (March  Inst,  Gokten.  Colo 
DlftECT  LABOR  REQUIREMENTS  FOR  SELECT  SOLAR 
ENERGY  TECHNOLOGIES:  A REVIEW  AND  SYNTHESIS 

B.  Mason  and  K,  Armmgton  Aug.  1978  32  p reft 
(Contract  EG-77-C-01-4042) 

(SERl/RR-53-045)  Avail;  NT1S  HC  A03/MF  A01 

Various  estimates  of  the  labor  requirements  for  the  design, 
manufacture,  installation,  and  maintenance  or  space  heating  and 
domeitic  hot  water  systems  are  presented.  Total  protected  job 
requirement,  by  y,er.  calculate  by  multiplying  parson-hours 
per  system  times  market  penetration  Mtimatod.  are  provided, 
limitation,  of  previous  studies  and  conclusions  about  needed 
research  era  discussed.  00E 


environmental  Action  Reprint  Series 


OVERCOMING  LEGAL  UNCERTAINTIES 
ABOUT  THE  USE  OF  SOLAR  ENERGY 
SYSTEMS,  by  William  A,  Thoms,,  Aten  S.  Milter 
and  Richard  l.  Robbins  ol  th,  Amsrlcan  Bar 
Foundation 

Thi*  report  identifies  legal  barriers  to  the  use  ol 
•alar  energy  systems  and  suggest,  appropriate 

r*med'*<  w*  can  modify  enisling  laws  f 
metimpede  the  efficient  usa  of  solar  anargy  and  • 
•naet  new  Initiation  to  guarantee  essential  fights 
and  to  induce  private  and  public  invnimenti 
SOpage,,  p,p,rbound|eiS78j  ...  ,soo 


TK  Neville,  Richard  C. 

2®!j!  f?l“r  encr83r  conversion  S the  solar 

• N48  cell  / Richard  C.  Neville.  AmstsrdaR 

, New  York  : Elsevier  Scientific  Pub. 
i Co. a 1078. 

x,  297  p,  : in.  ; 25  cm.  (Studies 
in  electrical  and  electronic 
engineering  ; 1 J 

Includes  bibliographies  and  index* 

_ *•  2.  Solar  energy, 

i*  Title.  II.  Series. 
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TJ  Cheraalslnof f • Paul  N. 

810  Principles  G applications  of  solar 

*C52  energy  / by  Paul  N*  Cherealslnof ff 

Thomas  C . Reglno.  Ann  Arbor*  Mich*  5 

Ann  Arbor  Science  Publishers*  £1978  • 
vl»  249  p*  : 111.  ; 24  cm. 

Includes  bibliographical  references 
and  index* 

l*  Solar  energy*  l*  Reglno*  Thomas 
C**  Joint  author  • II*  Title* 

621.47  78-50308  0-2S0402-47-5 

78V51537 

ASHRAE  Journal*  v.20*  no. 11.  Nov. 

1978 

SOUR  TECHNOLOGY!  UPDATE  *78jT  (Spodtl  IlfUl). 

Solar:  Mankind's  Ultimate  Energy  Frontier? 

tv.  £.  Gutman 

The  Solar  Industry:  Catching  its  Breath 

Bruce  Anderson 

Solar  Energy:  Present  and  Future 

Stanley  F Gilman 

Urban  Planning  and  the  Solar  Habitat  

Michael  Kogan 

What’s  Happened  to  Solar  Research?  

Peter  J Lunde 

A View  From  Capitol  Hill  

Program  Opportunity  Notice:  Feds  Pledge  $4  Million  to  Solar — 

The  Meaning  and  Use  of  Consensus  Standards  in  Rating  and 

Certification  of  Solar  Collectors 

Alwin  B.  Newton 

Passive  Solar  Systems  — not  so  "Passive"  Anymore  

John  I,  Yelloit 

Solar  Experiments  With  Passive  Retrofit.. 

Scott  F.  Keller;  Arthur  V.  Sedrick;  William  C.  Johnson 

Window  Treatment  and  the  Retrofit  Market.... 

Donald  ft.  Wulfingholl 

Solar  Water  Heating  System  Design  for  a Research  Lab 

Thomas  L,  While;  Burt  Swerdling 

ARI:  25  Years  of  Dedicated  Service 

IV.  Stephen  Comstock 


Science  Hew*,  v.113*  no.l6 


SOUR  CUDDY.  (Bpaciel  it bub). 

Special  Solar  lnw 

Solar’s  past  performance  and  promisa  218 

Sun  studies  old  and  new  252 

SEN  comes  of  age  25S 

Sumac  Controversial  but  appealing  254 

Biomass:  Using  soar  energy  naturaVy  258 

Animal  energy  the  reptilian  way  260 

San  Jose  State  goes  solar  262 

J^anese  solar  technology  263 


*80-2351 1 Royal  Society,  Oisauniow  an  Solar  Energy. 

London,  England,  November  IS,  IS,  187S,  Proceedings.  Roytl 

Society  l London I.  Philosophic el  Trenssctfons,  Series  A,  vol.  295,  no. 
1414,  Feb.  7,  I960.  168  p.  (For  individual  items  see  *80-23512  to 
*80-23525) 

Works  covered  include  solar  spaa  heating  with  air  and  liquid 
systems,  results  of  solar  heating  experiments,  systematic  design 
assessment  techniques  lor  solar  buildings,  and  research  at  the 
building  research  establishment  into  the  application  of  solar  collec- 
tors for  space  and  water  heating  in  buildings.  Other  topics  are 
examined  such  as  hetcrojunction  solar  alls,  photoelectrochemical 
ceils  and  the  microbial  production*  of  energy  sources  from  biomass. 

C.F.W. 


*****  iPBJ~?*3770^  AgpUcefkm  of  tolar  technology  to  lodey'a 

2J*r®r  ***^'  Yolxmt  I.  (Office  of  Technology  Assessment  (V  S 
Congtesa),  Washington,  DC).  Jun  1971.  322p.  NTIS  PC  A22/MF 

This  report  reviews  a range  of  solar  energy  systems  desiened 
Imus'irnxM  ,herm?'  “<>  electrical  energy  directly  from  sunlight  with 
units  small  enough  lo  be  located  on  or  near  the  buildings  they  are 
designed  to  serve.  It  eiammes  the  state-of-the-art  technology  idcnli- 
fie*  the  circumstances  under  which  such  systems  could  ^ economt 
^ a,'d  dl$cH*s.e*  ,he  problems  encountered  in  integrat- 

“*  th2f  dcv'“s  *"10  e*iMing  energy  generation  and  delivery*}?- 
£"“n™e  Ir,Udy,  ■**“«  *■=  that  wKlespreld  use  of 
decentralized  solar  energy  equipment  could  have  on  the  United 
■upp'im.  us  ability  to  achieve  foreign  noli™ 
^jecliva,  its  physical  environment,  its  levels  and  patterns  of  em- 
ployment, anc  the  functioning  of  the  society  as  a whole. 
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A79-17279  Sun:  Mmkind'i  future  nuitt  of  energy;  he- 

ceedingr  of  the  Internetionel  Sotor  Energy  Confrere,  New  Delhi, 
Indie,  January  16-21,  1978.  Volume*  1,  2 ft  3.  Congress  sponsored 
by  the  International  Solar  Energy  Society  and  UNESCO.  Edited  by 
F.  de  Winter  and  M,  Cox  (Altas  Corp.,  Santa  Cruz.  Calif.).  Elmsford. 
N.Y.,  Pergamon  Press,  Inc.,  1978.  Vol.  1,  619  p.;vo(,  2,  775  p.;vol. 
3,  825  p.  Price  of  three  volumes,  $150.  (For  individual  items  see 
A79-17277  toA79-17525) 

The  volumes  examine  such  topics  as  international  and  national 
solar  energy  programs,  economic  aspects  of  solar  energy  utilization, 
and  policy,  social,  and  implementation  aspects  of  solar  energy. 
Consideration  is  given  to  such  technical  aspects  of  solar  energy 
utilization  as  so(ar  radiation  characteristics,  energy  storage,  photo- 
voltaics  (including  space  power),  photochemistry  and  photobiology. 
Ilat  plate  collectors  (including  solar  ponds  and  selective  surfaces), 
concentrating  systems,  solar  heating  and  cooling,  solar  thermal  power 
systems  (including  ocean  thermal  gradient  systems),  wind  power,  and 
agricultural  and  industrial  applications  of  solar  energy.  BJ. 


A 79  45201  • Application  of  solar  energy;  Procaadinf t of  the 

Thlttl  Southeastern  Conference,  Huntsville,  Ale.,  Apr*  17-19,  1978. 

''Conference  sponsored  by  the  University  of  Alabama,  NASA. 
Alabama  Solar  Energy  Association,  et  al.  Edited  by  S.  T.  Wu,  D.  L. 
Christensen,  and  R,  R.  Head  (Alabama,  University,  Huntsville.  Ala.). 
Huntsville,  Ala.,  UAH  Press,  1978.  504  p.  $25.  (For  individual  items 
see  A79-45202  to  A79  45231) 

Demonstration  projects,  systems-subsystems  simulation  pro- 
grams. applications  (heating,  cooling,  agricultural,  industrial),  and 
climatic  data  testing  (standards,  economics,  institutional)  are  the 
topics  of  the  book.  Economics  of  preheating  water  for  commercial 
use  and  collecting,  processing,  and  dissemination  of  data  for  the 
national  demonstration  proyam  are  discussed.  Computer  simulation 
of  a solar  energy  system  and  graphical  representation  of  solar 
collector  performance  are  considered.  Attention  is  given  to  solar 
driven  heat  pumps,  solar  cooling  equipment,  hybrid  passive/active 
solar  systems,  and  solar  farm  buildings.  Evaluation  of  a thermoyaph- 
k scanning  device  for  aolar  energy  and  conservation  applications,  use 
of  meteorological  data  in  system  evaluation,  and  biomass  conversion 
potential  are  presented.  V.T. 
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Public  Utilities  Fortnightly,  v„lQ2,  Sapt.23, 
ROe/.  1973 

ENERGY,  (Special  Issue). 

Should  Electric  Utilities  Market 

Solar  Energy?  Bruce  M.  Smnckey  37 

A description  of  the  possible  roles  which  utility  companies  may  assume 
in  the  promotion  of  solar  energy  use  for  meeting  residential  water 
heating  needs. 


EMERGING  ENERGY  ALTERNATIVES  FOR  THE  SOUTHEASTERN 

STATES*  Ellas  X,  St*f  wssJcos , ed-  (S^sslwn  sponsored 
by  DOE,  LaRC  and  NCA*TSU„  Held  NCASTSU. 

Juju*  1978*  152p* 


Dsparfciif.ni  of  Energy, 

Washington,  0<C« 

NASA, 

Lam»l«y  ferxMrch  Canter 
North  Carolina  Agricultural  and  Tarim  leal 
Stat#  Ur»iv„,  Graansbczro,  N.C* 

ALTERNATIVES  IN  SOLAR  ENERGY  . . . . P'Jj  . . 
• Donald  G.  Schueier  ' 


frolic  Utilities  Fortnightly,  Sept,£8c 
v MY/.V  tittr  7-  *978 

ENERGY  ISSUE,  (Special  Istus), 

Solar  Energy  — Will  It  Conserve  Nonrenewable 

Re*ou  rces? Jnmour  Barm  3 1 

Analyses  of  the  runsttmplinn  of  fossil  anil  nnrtrar  mrnjv  mouries 
nerdrcl  in  prodiur  and  operate  vil.tr  rnrrits  m(rm~-p«iitt  tip  tbr-nrrVl  to 
detcfnjl  less  rnrrgs -intensive  solar  systems  to  make  I linn  (oniprtitnr 
with  existing  rnrrgv  alternators 
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Sun  : A handbook  for  the  oolar  decade  s 
the  official  book  of  tho  flrat 
International  Sun  Day / adltad  by 
Stephen  Lyons  ; foreword  by  David  R* 
Brower*  — 1 San  Francisco  : published 
In  cooperation  with  Solar  Action  [byj 
Friends  of  the  Earth*  cl978* 
xl 11 • 364  p.  : llln  ; 18  cs. 
Bibliography:  p*  321—348* 

ISBN  0-913890-17-0’  : S2.95  < S3. 75 
Can  1 


1*  Solar  enargy 


Handbooks, 
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SOLAR  ENERGY:  POWFR  FOR  TOMORROV/. 

James  J.  Haggerty 

Aerospace,  Vol.  16,  No.  2,  Sumner  1978,  p.  2- 

* * InT'- ’ ' tV  Pre  C,a.ndi'  The  ^eps  are  under  way.  and 

d*‘®  IZ  Tn  ^ 'd!ar0,,  ap‘  in  »he  forefront  of  the  development 

ping  the  sun  for  clean  and  l.m.tless  effor,  are  ,he  |e  who  b h, 

energy  has  almost  universal  appeal  Apo„0  ,0  fruition— the  companies 

-£"*•  like'y  «*M>  comprise  .he  U S.  aerospace 

L m f,  PU,  ,C  SUPP°  indus,ry-  ln  some  “ses.  these  corn- 

necessary  to  the  outlay  of  large  sums  panies  are  directly  applying  aerospace 

of  government  money.  Given  such  technology  to  energVneeJsr  in  oS 

f.upp^'  S°  ener9y^l°Pme,1« they  are  employing  their  general  tech- 

y®a[1so  ,he  20,h  cen'  nological  expertise  to  develop  new 

, ' * Pr°°ram  °‘  ,yPes  of  solar  energy  systems  for 

Apollo-like  proportions.  public  use. 


JTJTURE  OP  SOLAR  ENERGY,  by  Norman  R.  Sheridan. 
Sunworld,  vol.  2,  no.  3,  August  1978,  p.86-88. 

Solar  needs  new 
technology  to  reach 
its  full  potential. 


THEORETICAL  UPPER  LIMIT  TO  THE  CONVERSION  EFFICIENCY  OF 


SOLAR  ENERGY,  by  J.  E.  Parrott 
Solar  Energy,  vol.  21,  no.  3, 


1978,  p.  227-229 


AlMract— The  theoretical  minimum  useful  work  obtainable  from  solar  energy  has  been  calculated  taking  account 
of  its  directional  character.  The  method  employed  is  the  calculation  of  the  availability  of  a thermodynamic  system 
containing  such  energy  in  an  environment  corresponding  to  the  earth's  surface.  The  corresponding  efficiency  is 


.» 

where  T„  is  the  ambient  temperature.  T,  the  equivalent  solar  temperature  and  S the  half  angle  of  the  cone 
subtended  by  the  sun's  disc. 
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QUO  VADIS,  SOLAR  ENERGY? 

Erich  A.  Farber 

Building  Systems  Design,  Vol.  75,  No.  4,  June/ 

July  1978,  p.  5-10. 

This  paper  discusses  the  slate  of  tho  sri  of  solar  energy  conversion  kilo 
all  the  forms  of  energy  which  we  use  in  daHy  Hfe;  the  methods,  pitfalls, 
end  economic  criteria.  It  shows  the  need  for  solar  energy  utilization; 
how  it  was  used  many  years  ago  because  it  was  economically 
advantageous;  that  many  projects  today  are  poorly  engineered;  that 
many,  even  though  technically  feasible,  do  not  make  economic  sense; 
and  that,  eventually,  we  will  have  to  return  to  methods  and  procedures 
which  can  be  economically  justiliad. 


SOLAR  ENERGY  COMES  OF  AGE. 

S.E.  Bregman. 

Environment,  v.20,  no.5,  June  1978,  p.25-31. 


A7B30744  UtiiliM  put  We  am  «e  walk.  a.  T.ylor 

(Electric  Power  Reswch  Intitule,  Mo  Alio,  Celif,),  CUflJoumtl 
vol.  3,  Mar.  1978,  p.  26-32. 

A description  is  presented  of  investigation,  regarding  Vm  use  of  ‘ 
solar  collectors  in  North  Dak&ta.  The  described  project  is  one  of  458 
active  projects  which  were  compiled  during  the  summer  of  1977  to 
determine  the  extent  of  solar  energy  research  sponsored  by  elecvic 
utilities  throu^iout  Vie  country.  A aibatantial  majority  of  the  tolar 
research  projects  deal  with  solar  heating  and  cooling  or  related 
rew-irch.  The  survey  also  identified  34  wind  projects,  2*  projects 
dealing  with  solar  data  collection.  22  solar-thermal  power  generation 

projects,  and  12  project!  related  to  photovoltaic,.  Attention  is  given 
to  problems  of  data  collection,  approaches  lor  reducing  Vie  cast  ol 
wind  energy,  the  testing  ol  a collector  system,  a house  constructed 
for  obtaining  solar  energy  information,  a solar  space  conditioning 
system,  the  mtevetion  of  solar  electric  systems,  the  utilintioo  ol 
m *•  c*oudV  northwest,  and  a study  of  Vie  performance 
of  20  solar  homes  in  northern  California,  G R 


z 

5853 

.P83 

G83 


Guthrie,  David  L. 

A solar  energy  bibliography  / David  L. 
Guthrie  and  Robert  A.  Riley.  — Rockville, 
Md.  t Information  Transfer  Inc.,  cl978. 
xx,  360  p.  • 29  cm. 

1.  Solar  energy— Bibliography.  I.  Riley. 
Robert  A«,  joint  author.  II.  Title. 
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THE  SOLAR  TRANSITION. 

Barry  Commoner 

Environment,  Vol.  20,  No.  3,  April  1978,  p. 

6-10  (con't  on  p.  13-15) 

If  all  possible  government  initiatives  were  pursued,  energy  from  solar  sources  could 
rapidly  become  economically  feasible,  given  inevitable  rise  in  the  cost  of  fossil  fuels. 
Government  should  also  encourage  the  adoption  of  energy-using  systems  that  are 
compatible  with  solar  energy  sources. 


REGULATORY  CONSTRAINTS  ON  SOLAR  ENERGY  AND 

THERMAL  STORAGE  INSTALLATIONS 

Robert  K.  Roger 

Public  Utilities  Fortnightly 

Vol.  101,  no.  2,  January  19,  1978, 

p.  9-12. 

DisCmsrs  public  policy  issues  which  I tic  emergence  of  snl.ir  rncruv  ami 
Ihcrmnl  siornirr  development,  on  .1  siqnilii  .inl  vole.  will  raise  in  rruanl 
to  the  interface' of  such  systems  with  existing  rlcitru  virility  systems 


A BRIGHT  SOLAR  PROSPECT  SEEN  BY  CEQ  AND  OTA 


Luther  J.  Carter 
Science,  vol.  200,  no 


4342,  Hay  12,  1978,  p.  627-630 


As  il  happens.  new  reports  by  the  Ad- 
ministration's own  Council  on  Environ- 
mental Quality  (CEQ)— which  under 
President  Carter  has  hecn  allowed  to 
play  somewhat  the  role  or  a paddy— and 
the  congressional  Office  of  technology 
Assessment  (OTA)  lend  cudcncc  to  the 
view  that  federal  support  lor  solar  devel- 


opment has  not  been  nearly  in  keeping 
with  this  technology's  promise,  IJotli  re- 
ports say  that  the  technology  is  on  the 
vcige  of  a nourishing  new  phase  but  that, 
without  aggressive  federal  support,  its 
contribution  to  national  energy  supplies 
will  fall  far  short  of  what  now  scents 
technically  and  economically  achiev- 
able. 


UTILITY  ALTERNATIVES  FOR  SOUR  ENERGY 
John  K.  Freeman 
Public  Utilities  Fortnightly 
Vol.  lul  no.  1 January  5,  1978 
p.  20-23 

Solar  mrt«y:  A //  a nolhtng,  an  ojifmrUnnty . or  a 
nnnrsn  fur  the  nnri’y  utility  nulmtrm  m they  rxnt 
tor  lay?  Sir  unnr  fmimiit  w/myVwn  of  the  fim- 
\iliihln  \ in  thn  artuJr. 
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l*gung  User  Heltm  ndt  Sonne,  3d,  Whdhen,  . 

Heizen  mlt  Some.  Band  2 t Praxisnahe 
Hataterfinik  / Tfcgmgsbericht  imd  Herausgeber 
• . , ft>ssel.  — Mfridhen  1 Deutsche  Gesell- 
*chaft  for  Sonnenenergie  e.V.  (DGS),  cl977. 
vli,  395  p.  t ill. 

.^"Drltte  Ttxjung  an  3.  und  4.  Mar2  1977  in 
TOnchen. 
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A79-13619  Giron  Solar  Enerty  Forum,  111,  Hamburg, 

Wen  Germany,  September  26-28,  1977,  Froeendin*!.  Volume  2 
(Dmitschci  Soonenlorum,  lit,  Hamburg,  Wen  Germany,  September 
26-28,  1977,  Tagungsberichte.  Volume  2).  Forum  sponsored  by  the 
Deutsche  Gesellschalt  fin  Sonncnenergic.  Edited  by  U.  Dowel. 
Munich,  Deutsche  Gesellschalt  lur  Sonncncncigic.  1977.  603  p. 
$23.54.  (For  individual  items  sec  A79-13620  to  A79-13663I  In 
German  and  English. 

Consideration  is  given  to  such  topics  as  solar  collection 
techniques,  collector  testing,  control  units  for  solar  energy  synems, 
photoelectric  conversion,  solar  power  plants,  and  selective  absoroing 
surfaces.  Nonconventiona!  energy  sources  such  as  wind  energy,  wave 
energy,  and  hyrltogen-bascd  energy  are  also  considered,  B J. 


TJ  Behrman,  Daniel*. 

810  Solar  energy;- the  awakening  science  / 

.B43  :>.aiel  Behrman  ; photographs  by  Madeleine 
de  Sinety#  — Boston  : Little,  Brown  and 
Company,  cl976. 

408  p.  : 1U#  ; 24  cm. 

This  book,  written  expressly  for  The  au,h°r  ,akes  us  ir>sWe  seve(ra] 
general  readers,  tells  the  story  of  solar  ^°uses  are  heated  or  cooled 
energy  since  215  B.C.  to  the  present,  through  solar  power.  The  energy 
What  are  the  facts  and  true  potential  potential  of  windmills  and  the 
of  this  enormous,  still  largely  unex-  ^ua,orial  oceans  are  examined.  We 
plored  source  of  renewable  power?  , aff  9>yen  reports  on  the  progress  of 

- r scientists  and  manufacturers  toward 
' making  solar  energy  a viable  com- 
petitor in  the  current  energy  market. 


TJ810.S632  1977  RR 


1977  SOLAR  ENERGY  A 
RESEARCH  DIRECTORY.  Prepared 
by  Ann  Arbor  Science  Special  Task 
Group.  1977.  Ann  Arbor  Science 
Publishers  Inc.  Box  1425,  Ann  Ar- 
bor, Ml  48106,  386  pp.,  paper, 
$22.50. 

The  compilers  thoughtfully  included  a 
section  at  the  beginning  on  How  to 
Use  the  Solar  Energy  & Research 
Directory.  Major  classifications,  cross- 


reference  system,  subclassifications 
and  subsystems  and  indexes  are  ex- 
plained and  listed.  The  largest  sec- 
tions are  Manufacturers  of  Solar  Com- 
ponents and  Solar  Research  firms. 
Energy  Conservation,  Manufacturers 
of  Solar  Total  Systems,  Solar  Energy — 
Related  Areas,  Design/  Construction, 
Residences  or  Buildings,  and  Distri- 
butors of  Solar  Products  are  the  other 
categories. 


THE  ECONOMICS  OF  UK  SOLAR  ENERGY  SCHEMES. 
P.F.  Chapman. 

Energy  Policy,  Dec.  1977,  p.331*- 


This  paper  establishes  n framowosk 
for  evaluating  the  cost- 
effectiveness  of  solar  energy 
systems,  using  standard  methods 
of  discounted  cash  flow  (DCF) 
analysis.1  Application  of  DCF 
analysis  to  solar  energy  requires 
that  account  is  taken  of  its  special 
nature  and  of  its  interactions  with 
other  components  in  energy  supply 
systems.  The  discussion  is 


restricted  to  the  use  of  solar  energy 
in  space  and  water  heating  in 
domestic  dwellings,  but  the  general 
approach  is  applicable  to  other 
solar  systems  and  to  other  enorgy 
systems  based  on  ambient  energy. 
The  procedures  suggested  for 
evaluating  the  cost-effectiveness  of 
solar  schemes  also  have  important 
implications  for  their  design. 


TJ  l*r*a,  Daala,  1944 

810  Energy  ! the  solar  prospect  J Dents 

• H37  Kayes.  — Washington  : Vortdaatch 

Institute,  1977* 

79  p.  ; 22  ca*  — < Vorlrfwatch  paper 

j Dawn  of  an  Era. 

Solar  Heating  and  Cooling.  p*  67—79. 

.Electricity  from  the  Sun.  !y “ Title.  *!• 

’Catching  the  Wind. 

Falling  Water.  -916468-10-0  78V14234 

-Plant  Power. 

| Storing  Sunlight. 

’Turning  Toward  the  Sm. 


Chauliaguet,  Charles 

L'energie  solaire  dans  le  batimont  / par 
Charles  Chauliaguet  assists  de  Pierre 
Baratsabal  et  Jean-Pierre  Batellier.  — 
Paris  : Editions  Eyrolles,  cl977. 

2020  p.  : ill.  j 25  am. 

1.  Solar  energy.  2.  Architecture  and 
solar  radiation.  I.  Baratsabal,  Pierre. 
II.  Batellier,  Jean»Pierre.  II.  Title. 

621.47 


642 


A78-33026  Hu!  transfer  m tolar  energy  tyslerm;  Proceed- 

•ngi  of  the  Winter  Annual  Meeting,  Atlanta,  Ga..  November  * 
27-December  2,  1977,  Meeting  sponsored  by  the  American  Society 
of  Mechanical  Engineers.  Edited  by  J.  R,  Howell  {Houston,  Universi- 
ty* Houston,  Tex.l  *»nd  T.  Min  {Michigan  Technological  University,  J 
Houghton,  MichJ.  New  York,  American  Society  of  Mechanical 
Engineers,  1977.  139  p.  $20.  {For  individual  items  see  A78-33027  tc 
A7833040)  r 

Three  broad  fields  are  discussed:  collector  and  storage  design, 
experimental  system  evaluation,  and  analysis  and  simulation  of 
systems.  Particular  papers  are  presented  on  the  natural -convection 
characteristics  of  flat-plate  collectors,  preliminary  performance  eval- 
uation of  the  New  Mexico  State  University  solar  house,  a study  or 
solar  water  heating  for  existing  homes  in  Southern  New  England, 
modeling  and  performance  prediction  of  a solar  powered  Ranktne 
cyde/vapor  compression  cycle,  and  heat  transfer  analysis  of  the ' 
University  of  Virginia  system  for  the  annual  collection  and  storage  of 
solar  energy.  B J. 


TJ 
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Florida,  State  Fnerey  Office,  Data  Collec- 
tion and  Analysis  Section, 

A Floridian’s  guide  to  solar  energy  / 
written  by  the  State  of  Florida,  Peoart- 
ment  of  Administration,  State  Energy  Office 
Oata  Collection  and  Analysis  Section  ; * 

{written  and  illustrated  bv  Robert  J, 

Potto,  assisted  by  Lois  A*  Tollman], 1- 
Tallahassee  • The  Section  ; Cane  Canaveral 
: available  from  Florida  Solar  Energy 
Center,  1975,  1.8,  J.976, 

vll,  120  p.  , m.  . 28  cm. 

ences*Uf*C8  liocrnnhical  refer- 


£0  r"t^^-*,lar  Sbd*v.  m Settle. 

t«  foonerde  ft  ocnnercial  aaocaaiw.t  of 

5 oarMer8ian  * conference  (02) 

ft  the  toyal  Institution  July  1077.  — 

* UK  - ISES,  cl97f, 

98  p.  t ill.  ; 30  era. 

Includes  bibliographical  references. 

1.  Solar  enezgy--GDngresses. 

The  Economic  Evaluation  of  Solar  Energy  Schemes 
P.F.  CHAPMAN  p>,t 

The  Value  of  Solar  Heating 

A.H.  LANCASHIRE  and  K.R.  WILLIAMS  p»  .1 0 

How  Much  Investment  in  Conversion  Devices 
P.T.  LANDSBERG  p.XO 

Economics  of  Domestic  Solar  Energy  in  the  UK  - 1976 
D.J.  TOOP  p,  ‘zf 

The  Heat  Pump- in  Relation  to  Solar  Energy 
J.  KEABLE  p,T3 

Cost  Factors  in  Photovoltaic  Energy  Conversion  with 
Solar  Concentration 
J.E.  PARROTT  pM^f 

Solar  Water  Heating  - Some  Economic  and  Commercial 
Aspects  . 

B.  McNELIS  p*  ST 

Economic  Considerations'  in  the  En^g? “supply" if 
Autarkic  Dwellings  W J 

J.G.F.  LITTLER  and  R.B.  THOMAS 

Projected  Market  Penetration  of  Solar  Heating  and 
Cooling  in  the  United  States 
P.C.  SPEWAK  p , '7 If 

Solar  Energy  Deveiopment  In  the  United  States  and 
the  ERDA  Programme 
R.A.  PURPLE 


SOLAR  ENERGY  SOURCE  ROOK.  Harts,  C.M. 
(ad.).  Washington,  DC;  Solar  Enargy  Inatltata 
of  Aaarlea  (1977).  71Zp. 

An  organised  conpllatlon  of  solar  snargy 
rotated  products  and  scrvlcss  Is  provided  for 
the  building  ouner  and  solar  building  Industry. 
The  eatsgorlss,  products  and  services,  are  each 
aubdlvlded  Into  three  sections;  (l)the  catalog; 
(2)  a listing  by  state;  (3)  a Mating  by  title. 
;hare  la  a section  on  taxes  and  tax  breaks 
related  to  a solar  system,  one  uhlch  explains 
how  a solar  system  works  and  shows  how  to 
approximate  the  amount  you  should  spend  on  a 
solar  system  In  various  parts  of  the  country,  s 
glossary  to  explain  new  terms,  and  descriptive 
passages  to  answer  questions  about  facets  of 
the  solar  energy  field.  The  material 
presented  was  either  supplied  by  or  abstracted 
from  Information  received  from  the  companies 
and  service  organic*! Ions  listed.  (HHR) 


A78-42101  National  Sofa,  Energy  Convention,  Jadavpur 

University,  Calcutta,  India,  November  29-December  1,  1976,  Pro- 
ceeding,. Convention  sponsored  by  the  Solar  Energy  Society  ol 
India,  Edited  by  S.  Deb  (Jadavpur  University,  Calcutta,  India). 

Calcutta,  Jadavpur  University,  1977.  274  p.  (For  individual  items  see 
A78-42102  to  A78  42168) 

Solar  energy  research  In  India  i,  examined.  Most  of  the  papers 
are  concerned  with  equipment  and  techniques  and  arc  listed  under 
the  following  headings:  solar  concentrator,  photovoltaic,  thermo 
electric,  photo,  and  biochemical  conversion,  instnrmcntation  and 
environment,  solar  heating,  solar  collector,  and  solar  distillation  and 
cooling.  Future  solar  energy  use  and  costs  are  estimated.  Industrial, 
domestic,  and  agricultural  applications  of  solar  energy  in  India  are 
discussed;  topics  considered  include  the  testing  of  five  solar  cookers 
at  Jodhpur  and  a commercial  solar  dryer  for  Indian  conditions. 

Reports  on  research  programs  in  some  other  countries  are  presented. 

ML. 

TJ  Report  of  the  MIT  solar  energy  working  group, 
810  — Cambridge,  Mass,  : Massachusetts  Insti- 

•R42  tute  of  Technology,  Energy  Laboratory, , . 
1976* 

ill,  82  r».  : 111.  ; 23  cm. 

Supported  by  the  MIT  Cabot  fund, 

1,  Solar  energy — Congresses,  2,  Solar 

energy,  I,  Massachusetts  Institute  of 
Technology,  Energy  Laboratory,  II,  Title: 

MIT  solar  energy  working  group  report. 


A77  48910  Sharing  the  sun:  Solar  technology  in  the 

Miventiev;  Proceedings  of  the  Joint  Conference,  Winnipeg,  Canada, 
August  15-20,  1976.  Votumea  1-10.  Conference  sponsored  by  the 
International  Solar  Energy  Society  .itid  Solar  Energy  Society  of 
Canada.  Edited  by  K.  W.  Boer  (Delaware.  University;  SES,  Inc., 
Newark,  Del.).  Cape  Canaveral,  Fla.,  International  Solar  Energy 
Society,  1976,  Vol.  1,  402  p.;  vol.  2.  404  p.;  not.  3, 417  p.;  vol.  4, 
436  p,;  vol.  5,  561  p ; vol.  6,  360  p.;  v 1.  7,  403  p.;  vol,  8,  381  p.; 
vol.  9,  322  p ; vol.  10,  281  p.  Price  of  ten  volumes,  S250.  (For 
individual  items  see  A77-489!  1 to  A77-49I59) 

Attention  is  given  to  the  roles  of  international  and  inter- 
governmental agencies  and  ERDA  in  developing  solar  energy  tech- 
nologies and  policies.  Solar  energy  technology  is  discussed  with 
consideration  ol  focusing  and  flat  plate  collectors,  heating  and 
cooling  methods,  heat  pumps,  passive  systems,  retrofit  systems, 
simulation  studies,  design  methods,  low,  intermediate,  and  high 
temperature  thermal  energy  systems,  and  ocean  therms!  energy. 
Photovoltaic  conversion,  solar  energy  materials,  bioconversion,  wind 
power,  agricultural  and  industrial  process  applications,  solar  storage, 
chemical  storage,  and  so!ar  heating  of  buildings  are  also  examined. 
The  socio  economic,  cultural,  and  commercial  implications  of  solar 
energy  are  discussed.  BJ. 


1VJ  nankins,  William  H. 

810  Hie  9olar  energy  notebook  / written  by 

.R36  William  H.  Rankins  III  and  David  A.  Wilson) 

photogranhy  by  Faris  A,  Ashkar,  — Blade 
Momtain,  N.  C.  : Lorlen  House,  cl976. 

5«  p. 

1,  Solar  energy — Handbooks , manuals,  etc, 
2,  Solar  heating — H«rKtx>oks,  manuals,  etc, 
I,  Wilson,  David  A.  II.  Title. 


Williams,  James  Richard,  19111- 

Solar  energy  : technology  and  applica- 
tions / J,  Richard  Williams.  — rev,  ed,  — — 
Ann  Arbor  : Ann  Arbor  Science  Publishers, 
C1977. 

176  p,  : ill.  (plates)  ; 24  cm. 

ISBN  0-250- I1OI67-3 


644 


TJ 

810 

.W54 

1977 


1,  Solar  energy,  I,  Title, 


WHO'S  TO  OWN  THE  SUN? 

Ken  Bossong. 

Chemtech,  Nov. 1977,  p.676-678. 

As  energy  from  the  sun  slowly  inches 
forward  to  replace  declining  fossil  fuels, 
the  nation’s  privately-owned  utilities  are 
quietly  buying  their  way  into  the  solar 
market.  Few  city,  state,  or  federal  agen- 
cies have  yet  confronted  the  issue,  but  ac- 
quisition of  solar  patents,  desert  lands,  and 
government  research  contracts  by  these 
utilities  raises  the  questions:  “Who  will 
own  the  sun?”  and  “Is  solar  energy  to  be  a 
public  resource  or  another  Wall  Street 
commodity  to  be  purchased  and  sold?" 


A 79-33984  Alternative  energy  sources;  Proceeding!  of  the 

Miami  International  Conference,  Miami  Beach,  Fla..  December  5-7, 
1977.  Volume  1 - Solar  energy  1.  Conference  sponsored  by  the  U.S. 
Department  of  Energy  and  University  of  Miami.  Edited  by  T.  N. 
Veziroglu  (Miami,  University,  Coral  Gables,  Fla.).  Washington,  D.C., 
Hemisphere  Publishing  Corp..  1978.  554  p.  Price  of  eleven  volumes, 
$495.  (For  individual  items  see  A79-33985  to  A79-34001) 

Consideration  is  given  to  methods  for  measuring  insolation,  to 
flat  plate  collectors,  and  to  concentrating  collectors.  Papers  arc 
presented  on  such  particular  topics  as  a solar  radiation  summary  for 
Hawaii,  the  thermal  performance  of  open-flow  liquid  solar  collectors, 
a combination  of  solar  direct  electric  conversion  concentrators  and 
heat  collector  system,  and  heliostat  survivability  and  structural 
stability  for  wind  loading.  B-J. 


A7934002  Alternative  energy  sources;  Proceedings  of  the 

Miami  International  Conference,  Miami  Beach,  Fla.,  December  5-7, 
1977.  Volume  2 - Solar  energy  2.  Conference  sponsored  by  the  U.S. 
Department  of  Energy  and  University  of  Miami.  Edited  by  T.  N. 
Veziroglu  (Miami,  University,  Coral  Gables,  Fla.).  Washington,  D.C.. 
Hemisphere  Publishing  Corp,,  1978.  495  p.  Price  of  eleven  volumes. 
$495.  (For  individual  items  see  A79-34003  to  A79-34021) 

Solar  energy  conversion  and  utilization  are  discussed  with 
reference  to  storage  and  heat  transfer  techniques,  heating  and 
cooling,  building  applications,  and  industrial  applications.  Papers  are 
presented  on  such  particular  topics  as  the  transient  analysis  and 
optimization  of  an  extended  surface  thermal  storage  unit  which  uses 
a phase  change  material,  a liquid  sorbent  solar  air  conditioner,  and 
the  development  of  microprocessor-based  control  and  instrumenta- 
tion subsystems  for  solar  energy  applications.  B.J. 


A79  34022  Alternative  energy  sources;  Proceedings  of  the 

Miami  International  Conference,  Miami  Beach,  Fla.,  December  5-7, 
1977.  Volume  3 - Solar  Energy  3.  Conference  sponsored  by  the  U.S. 
Department  of  Energy  and  University  of  Miami.  Edited  by  T.  N. 
Veziroglu  (Miami.  University.  Coral  Gables,  Fla.),  Washington,  D.C.. 
Hemisphere  Publishing  Corp.,  1978.  475  p.  Price  of  eleven  volumes, 
$495,  (Forindividttal  items  s*e  A79-34023  to  A79-34035) 

Consideration  is  given  to  solar-electric  power  generation  tech- 
niques. to  rttral  and  agricultural  applications  of  solar  energy,  and  to 
solar  energy  economics  and  planning.  Particular  papers  are  presented 
on  such  topics  as  the  construction  of  satellite  solar  power  stations 
from  nonterrestrial  materials,  solar  powered  irrigation  systems,  and 
the  economic  prospects  of  solar  enetqy  for  industrial  process  heat. 

B.J. 
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International  Solar  Energy  Society* 
Proceedings  o*  the  1977  annual 
meeting.  Editors:  Charles  Beach  (and) 
Edward  Fordyce.  Cape  Canaveral,  Fla. 
1 977 

. „s>  Sections  1-13,  371  p.; 

Sections  14-25,  363  p.;  Sections  26-38,  360  p.  Price  of  three 
volumes,  members,  $25.;  nonmembers.  $45. 

The  use  ot  solar  collectors  for  heating  and  cooling  systems  Is 
discussed,  with  attention  given  to  liquid-  and  air-heating  collectors, . 
the  design,  orientation  and  selection  of  materials  for  collectors,  as 
well  as  to  heat  pumps,  passive  systems,  controls  and  instrumentation, 
and  window  walls.  Topics  of  the  papers  include  a National  Bureau  of 
Standards  facility  for  rating  flat-plate  air  heaters,  polymer  films  for 
the  inner  glazing  of  flat-plate  collectors,  the  reevaluation  of  solar 
panels  in  use  for  twenty  years,  heat-transfer  fluids,  the  design  of 
absorbers,  a solar-powered  desiccant  air  conditioner,  computer 
programs  as  design  tools  in  developing  economical  solar  heating 
systems,  maintenance  costs  of  solar  air  heating  systems,  the  effect  of 
local  variations  in  cloud  covpr  on  collector  efficiency,  and  fluid 
control  in  flat-plate  and  evacuated  tube  collectors.  J.M.B. 


TJ  Perspectives  on  the  energy  crisis  : technical, 
1153.2  regulatory,  envirormental,  economic,  pro- 

.P4P  snective.  / advisory  editors,  Howard  Gordon, 

Roy  Meador.  — Ann  Arbor,  Mich.  : Ann  Arbor 
Science  Publishers,  cl977. 

2.  v.  : ill.  ; 29  an. 

SOLAR  ENERGY 171  ' 

(By  Laurent  llodgcs  and  John  Neff,  A Report  Trout  the  Iowa  Energy 
Folicy  Council,  June  1976)  , 

Hie  sun,  our  constant  thermonuclear  furnace,  is  the  subject  of  this  conscientious 
report.  A selective  bibliography  supplements  sections  on  mclhods  of  using  solar 
thermal  energy,  with  brier  accounts  on  wind,  binconversinp  and  the  solar  econ- 
omy, Practical  application  of  tbc.se  methods  to  condition  --  Iowa  is  illustrated. 


N78-24M2#  Committee  on  Ensigy  and  Natural  Resources  |U  S 
Senate). 

SOLA VI  ENERGY  . , 

Washington  GPO  1977  406  p rets  Joint  hear.ng  before 

the  Subcomm  on  Energy  Ptoduction  and  Supply  and  the 
Subcomm  on  Energy  Res  and  Development  ot  the  Comm  on 
Energy  and  Natural  Resources  and  tire  Select  Comm,  on  Small 
Business.  95th  Congr,.  1st  Sess..  1 Jun  1977 
(GPO-94-910;  Publ-95-65)  Avail:  Subcomm  on  Energy 

Production  and  Supply 

Testimony  was  presented  to  provide  important  perspectives 
on  solar  energy,  particularly  as  inlated  ro  small  businesses  Means 
ol  encouraging  optimum  commercial  development  of  all  the 
alternative  energy  industries  were  discussed.  Discussion  centered 
around  the  opportunities  and  problems  facing  small  businesses 
in  the  emerging  alternative  energy  industries  Institutional  and 
economic  barriers  to  commercialization  and  dissemination  of 
alternative  energy  products  and  services  were  outlined  and  the 
role  ot  government  in  promoting  commercial  development^  was 
discussed. 


TOWARD  A SOLAR  CIVILIZATION 
Frank  von  Hippel  and  Robert  H.  Williams 
The  Bulletin  of  the  Atomic  Scientists 
Vol.  33, no.  8,  October  1977, 
p.12-15 , 56-60. 


NEW  CAREER  PATHS  IN  ENGINEERING:  APPLICATIONS  OF 

SOLAR  ENERGY. 

Lloyd  0.  Herwig. 

Mechanical  Engineering,  v.99>  no. 10,  Oct. 1977* 

p.  50-53-  |t  f,as  been  demonstrated  that  solar 
systems  for  heating  domestic  hot 
water  and  building  and  greenhouse 
space  are  now  economically  practi- 
cal, particularly  where  the  alterna- 
tive is  electric  resistance  heating. 

Other  applications  with  farge  poten- 
tial for  nearer-term  economic 
viability  include  solar  cooling,  indus- 
trial process  heat,  wind  electric,  and 
fuels  from  biomass  systems. 


CM- 142, 793  1977 

ILLUSTRATED  SOLAR  ENERGY  GUIDE.  23p.  1977, 


Horizon  Industries, 

North  Hollywood,  Calif, 
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SOLAR  ENERGY  AND  CONGRESS: 

William  L.  R.  Rice. 

Solar  Energy. 

Vol.  19  no.  6 1977 

p.631-641. 


Abstract- the  llnilcd  .Sluice  Congress  hue  given  strong  support  to  the  Federal  volar  energy  program  The 
Presidents  budget  request  for  luscal  Year  1977  was  SIMA  million  for  solar  energy  This  was  increased  In 
Congress  hi  $290.4  million  in  Ihc  appropriations  hill  signed  by  the  President  on  12  July  I97h  The  f iscal  Year  1973 
budget  process  for  solar  energy  was  unprecedented.  Authorization  hearings  focused  on  internal  budgets  that  were 
never  submitted  to  Congress. The  Executive  budget  proccsswns  examined  in  detail  by  Congress.  And  Congress  acted 
upon  the  appropriation  for  solar  energy  before  it  considered  the  author  i/alion.  Based  on  practices  established  Willi  tire 
former  Atomic  Energy  Commission.  Congressional  oversight  committees  were  given  access  to  lire  internal  budget  dala 
of  the  Energy  Research  and  Development  Administration  (ERDAl.This  pcrmillcd  ihc  assessment  of  budgets  proposed 
by  ERDA  to  the  OHicc  of  Management  and  Budget  vs  those  approved  by  OMB  for  incorporation  in  the  President's 
budget  to  Congress.  This  opened  to  Congressional  review  the  relative  viewpoints  of  OMB  anil  ERDA  on  funding  of 
energy  programs  ami  resulted  in  the  Congressional  decision  lo  fund  solar  RAD  at  levels  which  could  Ik  profitable 
utilized  by  Ihc  ERDA  scientists.  While  future  solar  budgets  may  be  expected  lo  increase,  it  is  likely  they  w ill  do  so  at  a 
more  moderate  pace  than  Ihc  exponential  growth  rale  of  the  past  three  fiscal  years.  Other  Federal  incentives  for 
utilization  of  solar  energy  technologies  have  not  evolved.  Numerous  hills  have  been  introduced  in  Congress  for  low 
interest  loans,  (ax  credits  or  deductions,  and  olher  solar  incentives.  Sponsors  of  such  bills  have  shown  no  desire  to 
induce  the  oversight  committees  to  schedule  hearings  that  could  lead  lo  consideration  of  solar  legislation  by  the  I louse 
and  Senate.  Substantive  activity  is  not  expected  before  the  91th  Congress  convenes  in  1977 


HFAT  TRANSFER:  A REVIEW  OF  1976  LITERATURE. 

E.R.G.  Eckert,  et  al. 

Int.  J.  Heat  Mass  Transfer,  v.20,  no. 11 , 1977, 
p. 1097-1125. 


EXPLOITATION  OF  SOLAR  ENERGY,  1. 1.  Sobel'tnan 


Soviet  Physics  Uspekhi,  Vol.  19,  no.  9,  Sept. 
1976,  p.  758-764 


Section  on  solar  energy  with  31  references. 


The  number  of  heat  transfer  related  solar  energy 
papers  was  approximately  the  same  in  1976  as  in  the 
previous  year.  Topics  of  major  interest  among  these 
papers  include  insolation,  materials  development,  flat 
plate  collectors,  concentrating  collectors,  energy 
storage,  systems  studies  for  heating  and  cooling,  and 
systems  studies  for  central  electric  power  generation. 


Mmn  in'°  •»«•«*  " re^wrd.  The  m.l„ 

iSTST-i.  ? K ,C  PO"ib,,’,!5.bf*,,n,  Up  ~50trc.  « which  modem 

hmt  mynes,  turtxno,  etc..  «,,ure  etTicenl  transform,.**,  of  h»l  into  electricity.  Scheme,  .re  e,,mined 
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f*  **7  f ,he  pouib,e  1 *”>“  power  (tation  .nd  the  prmpeett  for  increasing  the 

competitiveness  of  soltr  energy  ire  discussed.  * 


THE  SEVEN-PERCENT  SOLUTION. 

Rovert  B.  Aronson  and  Mark  D.  Zimmerman. 


Machine  Design,  vol.  49,  no.  13,  June  9,  1977, 
page  20-21 
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In  using  solar  power,  the  nation  can  opt  for  "blue- 
collar"  or  "white-collar"  systems.  The  blue-collar 
approach,  in  which  surfaces  and  fluids  are  heated,  are 
coming  on-stream  now  and  will  be  used  widely  as  a 
supplementary  means  of  heating  and  cooling  buildings. 
.The  white-collar  approach  - converting  the  sun's  rays 


AUiS^alif?  Conference  on  Electrochemistry. 

1976  FllnderS  Univer«lty  of  South  Australia. 

Trends  in  electrochemistry  . . . cl977. 

(Card  3) 

ISBN  0-306-30990-U. 

„ 1*_  Electrochemistry— Congresses . 


Electrochemistry  in  the  Solar  Economy 

A. J.  APPLEBY 
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New  trends  in  fastens  analysis  t international 
symposium,  Pecerfrer  13-17,  107A  / Institut 
de  Recherche  d ’ Informa tique  et  d *Autona-.' 
ticTue  r edited  by  A.  Bensoussan  and  J.  L. 
Lions.  — ffe/  York  i Springer-Verlao,  1R71^ 
vii,  *fo  p.  . in,  __  (lecture  notes  in 
control  and  information  sciences  ; v. 

In  English  and  French, 

ISPN  O-3P7-0R406 - \ 

1.  System  analysis— Congresses,  I. 

A.  jem>  II.  Lions,  J.  L.  III. 

Systems  Aspects  of  Large  Scale  Solar  Energy  Conversion 
i7.  Upi.n'jni't  ■ ■ L> 
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SOLAR  - RESOURCES  AND  AVAILABILITY 


THE  AVERAGE  DISTRIBUTION  OF  SOLAR  RADIATION— CORRELATIONS 
BETWEEN  DIFFUSE  AND  HEMISPHERICAL  AND  BETWEEN  DAILY  AND 
HOURLY  INSOLATION  VALUES,  by  Manuel  Col lares-Pereira 
and  Ari  Rabl,  Solar  Energy,  vol.  22,  no.  2,  1979,  p.155- 
165. 


SOLAR  ENERGY  ABROAD:  PREDICTIONS  FOR  THE  FUTURE, 

STATE  OF  THE  ART,  TECHNICAL-ECONOMIC  POSSIBILITIES 
Yu.  N.  Malevskii,  B.  B.  Tarnizhevskii  and  M.  N. 
Fugenfirov 


Abstract— The  correlations  of  Hottel.  Whillier,  Liu  and  Jordan  between  diffuse  and  hemispherical,  and  between 
instantaneous  (hourly)  values  and  daily  totals  of  solar  radiation  are  recalibrated  against  pyrheliomcler  data  for  five 
stations  in  the  U.S.  The  validity  of  the  Liu  and  Jordan  approach  is  confirmed,  and  numerical  inaccuracies  of  the 
original  correlations  are  found  to  arise  from  three  factors:  (i)  reliance  on  uncorrcctcd  measurements  of  diffuse 
insolation  with  pyranomcler  plus  shade  ring,  (ii)  use  of  a single  value  of  extraterrestrial  insolation  for  a whole 
month,  and  (iii)  neglect  of  seasonal  variations  in  the  diffuse/hemispherical  ratio,  The  new  correlation  for  the  daily 
total  ratio  of  diffuse  over  hemispherical  insolation  agrees  with  results  reported  for  India.  Israel  and  Canada  which 
included  the  shade  ring  correction.  This  suggests  that  latitude  independence  is  a good  approximation.  The  new 
correlations  imply  that  the  diffuse  component  is  significantly  larger  than  that  predicted  by  the  original  formulas  of 
Liu  and  Jordan.  Analytical  expressions  are  presented  the  parameters  of  which  are  obtained  by  a least  squares  fit  to 
the  data.  The  resulting  formulas  provide  a complete  description  of  the  long  term  average  insolation  incident  on 
surfaces  of  arbitrary  orientation:  the  only  meteorological  input  is  the  long  term  average  daily  total  of  hemispherical 
insolation  on  the  horizontal  surface.  Comparison  between  model  and  data  shows  an  accuracy  belter  than  J per  cent 
for  the  long  term  average  insolation  available  to  solar  correctors,  both  fixed  and  tracking.  The  model  provides  a 
framework  for  optimal  matching  between  solar  radiation  and  ideal  concentrators  (based  on  the  principle  of  phase 
space  conservation).  In  addition  to  computing  radiation  availability  for  solar  collectors,  the  model  caq  be  uled  for 
calculating  heating  and  cooling  loads  of  buildings.  '•  x 


STATISTICAL  STUDY  OF  SOLAR  RADIATION  INFORH/lfl0N  IN  AN 
EQUATORIAL  REGION  (SINGAPORE),  by  T.N.  Goh,  Solar 
Energy,  vol.  22,  no.  2,  1979»  p.105-1 13* 

Abstract— Results  of  regression  analysis  relating  total  solar  radiation  with  common  meteorological  factors,  hased 
on  data  from  Singapore,  are  summarized.  The  regression  coefficients  are  found  to  be  unstable  over  different  periods 
of  time,  producing  poor  radiation  estimates.  A set  of  useful  statistical  properties  of  measured  radiation  data  is  next 
presented,  Showing  the  expected  number  of  days  in  a year  and  in  a given  month  of  the  year  in  which  daily  total 
radiation  falls  within  a given  range  of  values,  and  also  the  frequencies  of  occurrence  of  periods  of  successive  days 
in  which  radiation  is  below  specified  values.  Probabilistic  limits  of  figures  are  also  given  to  enable  designers  and 
users  of  solar  energy  utilization  systems  to  perform  calculations  based  on  ranges  of  possible  values,  rather  than 
point  estimates,  of  amounts  of  expected  radiation. 


Applied  Solar  Energy,  vol.  15,  no.  h,  1979,  pp.  A9- 

75-  ' 


miWtSma mm  ™E  GENERAT,0N  0F  cement 

William  G.  Pollard 

L3,  "?■.  5.-.'979-  PP-  379-392. 

expression  for  the  capacity  factor  of  such  a facility  is  derived  thmLT^^JV'2  lofcc,or.  *“•  A «**"* 
uutpw  10  the  maximum  mean  annual  outprrt  w^  *^^^  .^  ?nMD! 

losses  can  be  determined.  A general  exiwessten  i"1. ^ dmentime  reductions,  aAd  stem & 

ratio  of  the  maximum  mean  annual  outputof  the  solar  facility  in  ,h?!*/*C,0r  15  *!*°  Ifie 

installed  capacity  generating  at  full  capacity  continuously  tie  a phM  of  '*•  **"* 

electrical  output  supplied  by  the  solar  facility^  2 ^ (pr  the  fraction  of  the  total 

seasonal  cycles  of  solar  radiation  and  "*  & 

sofar  collector  and  are  thus  independent  of  the  siz.  of  KflTty.  • . * pvenfor  «■*«■«* 

than  -ioffars  per°kW  oThlxull^  ^.eacJ1  ^ M electrical  output  rather 

Pn»  is  divided  among  three  ZSS^hr ^ ^ 

itorage.  A general  expressionis  derived  m termt  of  wu»i  1!^  '*  honsolar  auxiliary  power,  and/or 

generation  and  storage  are  shown  in  Figs  4 The  choiM  C2'1,  *n<,  l*e  re*u,1s  f<*  *>•» 

on  storage  and  auxiliary  nonsolar  pom  is  Iho"  —a  f ^ co,ltc,or  *fM  ,nd  of  "btfve  dependence 


UTILITIES:  A GROWING  SOLAR  PROGRAM. 

Electric  Power  Research  Institute,  vol  4,  no  10, 
December  1979,  p.  29-30. 


N71-)1l10f  Department  of  Energy.  Washington.  O.  C Office 
of  Energy  Research 

SOCIAL  ASSESSMENT  OF  ON  SITE  SOLAR  ENEROV 
TECHNOLOGIES 

Apr  1979  251  p refs 
' (Grant  EG-77-3-01.4040) 

(HCP/R-4040-02)  Avail:  NTIS  HC  A12/MF  AOI 

The  results  of  an  assessment  of  the  impact  of  on  site  solar 
energy  technology  upon  society  are  presented  The  assessment 
utilizes  the  methodology  ol  social  indicators  Twenty-five 
appropriate  social  descriptions  provide  the  framework  for  assessing 
the  technologies  of  solar  space  heating  and  cooling,  solar  water 
heating,  wind  energy  conversion,  fuelwood  and  photovoltaics 
The  report  concentrates  upon  those  areas  which  cause  concern 
as  these  forms  of  solar  energy  realize  increasing  acceptance 
and  usage  by  individual  citizens  DOE 


32852  (SERI/PR— 52-076)  Review  of  selected  solar  market  stud- 
ies and  techniques.  Berliner,  D.;  Christmas,  S.;  Costello,  D.;  Fell- 

hauer,  C.  (Solar  Energy  Research  Inst.,  Golden,  CO  (USA)).  Oct 
1978.  Contract  EG-77-C-0 1-4042.  5Bp.  Dep.  NTIS,  PC  A04/N1F 
A01. 

The  preliminary  results  of  a literature  review  of  solar  energy 
market  studies  in  the  industrial  process  heat,  passive,  solar  thermal 
electric,  photovoltaic,  wind,  and  ocean  thermal  technologies  are 
presented.  Useful  elements  of  market  studies  in  other  solar  areas  are 
described  as  well.  The  market  research  literature  is  reviewed  in 
order  to  investigate  techniques  or  approaches  that  may  have  some 
applicability  in  the  context  of  solar  markets.  A preliminary  plan  is 
presented  for  the  initiation  of  selected  solar  market  studies  during 
FY79, 


A80-23221  Omit*  tolar  energy  systems  - Economics  and 

system  design.  H.  C.  Kelly  (Office  of  Technology  Assessment, 
Washington,  D.C.).  In:  Advances  In  energy  systems  and  technology. 
Volume  2.  (A80-232t8  08-44)  New  York.  Academic  Press  Inc. 
1979,  p.  101-178.91  rets. 

On-site  solar  energy  systems  are  discussed  with  reference  to  scale 
considerations,  costs  and  ownership,  costs  of  competing  energy,  risk, 
and  net  costs  to  society.  A method  for  evaluating  the  quantitative 
worth  of  solar  energy  is  presented,  and  attention  is  given  to  the 
design  of  solar  equipment  and  to  basic  issues  in  solar  design.  B J. 


SOLAR  RESEARCH  AROUND  THE  WORLD:  ISRAEL,  by  0.  Grossman 
A.  Shitzer  and  X.  Zvirin. 

ASHRAE  Journal,  vol.  21,  no.  2,  February  1979a  P-40-44. 

Woik  in  progress  on  solar  energy- related  topics  may  be  classified  into  Ihe  loliowing 
categories  (a)  research  and  development  ol  both  basic  and  applied  topics,  (b)  design, 
construction  and  testing  ol  solar  operated  systems,  and  (c)  testing  and  evaluation  ol  solar 
operated  pqu>pment  and  systems  lot  industry  Special  emphasis  is  placed  on  research, 
development  and  evaluation  ol  ccmpleie  systems  with  component  development  performed 
only  as  required  lor  system  operation  The  various  projects  currently  In  progress  are 
outlined  in  these  pages 


HIO- 148471  Midwest  Reseerch  Inst,.  Golden,  Colo.  ______ 

A REVIEW  OF  THE  ECONOMICS  OF  SELECTED  PASSIVE 
AND  HYBRID  SYSTEMS 

Deborah  L Buchanan  Jan  1579  27  p refs 
(Contract  EG-77-C-01 -40421 

(SERl/TP-61-144)  Avail:  NTIS  HC  A03/MF  A01 

Performance  and  economic  information  on  passive  end  hyturd 
systems  were  compiled  as  part  of  solar  commercial  readmess 
activities.  The  results  of  selected  performance  simulation  and 
cost  estimate  studies  ere  presented  as  welt  as  actual  cost  and 
performance  data  from  operating  buildings.  Systems 
live  ot  each  major  passive  design  concept  ere  included:  direct 
gain,  indirect  gam  (thermal  storage  wall,  thermal  storage  roof), 
and  isolated  gain  (convective  loop/thetmostphon,  «t'»ched 
sunspace/greenhouse).  Results  are  presented  rn  tables  structured 
by  major  design  concept  Date  (or  simulated  and  actual  systems 
ere  presented  separately  Comparison  ot  individual  system  desrgn 
specifications,  performance,  incrementel  solar  cost,  end  cost  ot 
delivered  energy  ere  made  by  major  desrgn  concept  and I by 
simulated  or  actual  den  source  In  addition,  results  ere  aggregated 
to  derive  cost  end  performence  ranges  over  efl  date  eourcee.  by 
design  concept  end  by  simulated  or  actual  system. 


NS0  10S37#  Los  Alamos  Scientific  Lab . N Me* 

SELECTED  RESULTS  FROM  THE  TECHNOLOGY  ASSESS- 
MENT OF  SOLAR  ENERGY  PROGRAM 

Milton  C Krupka  and  John  H Altseimer  1979  8 p refs 

Presented  at  AIAA  Terrestrial  Energy  Systems  Coni,  Orlando 
Fla.  4 6 Jun  1979 
(Contract  W-7405  eng. 36) 

(LA-UR-79  950.  Conf-7906 1 1 -3)  Avail.  NTIS 

HC  A02/MF  AOI 

Emerging  solar  technologies  and  selected  applications  were 
studied  from  environmental,  institutional  and  social  viewpoints. 
The  impacts  resulting  from  the  large  scale  deployment  of 
decentralized  solar  technologies  were  assessed.  Emphasis  was 
placed  upon  technical  characterization  ol  the  technology  end 
Ihe  development  ot  a representative  model  system  for  a given 
application  upon  which  an  environmental  analysis  could  be 
made  DOE 
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A79.44239  Turning  to  tt*  ««  tor  pom  J.  Hopkinwn. 

£PRI  Journal,  vol.  4,  June  1979,  P-  ’8-21. 

Problem*  ot  supply  and  collection  in  jolar-thermal  cower  son 
are  discussed.  A solar  thermal  power  plant  concept  is  dewibed 
which  incorporates  a closed  Braytoocycle  (gas  turbine)  system. 

Advantages  of  the  Brayton  cycle  are  its  reduced  need  for  rooting 

water  and  higher  efficiency  due  to  recycling  of  hot  exhaust  air  back  !' 

to  the  receiver.  These  factors  increase  siting  flexibility  and  reduce 

land  requirements,  reflectively.  A IMW  (th)  solar  receiver  is 

described  which  uses  air,  heated  from  1000  F to  1500  F,  as  the 

working  fluid.  Also  studied  is  an  open  Brayton  cycle  central  receiver 

concept  which  heats  air  to  2000  F to  achieve  higher  thermal 

efficiency.  Finally,  a solar-fossil  hybrid  turbine  is  described,  as  a 

means  of  back-up  generation  to  ensure  a constant  power  supply. 

M.E.P.  !: 


Standardization  in  Solar  Energy 
by  (’i.T.  Pytlinski 

ASTM  Standardization  hews,  Vol.  7,  Ko.  8,  August  197 9, 
p.9-12 

In  the  currant  climate  of  energy  shortages  and 
soaring  fuel  costs,  solar  ener  y is  receiving  more 
and  more  attention  from  industry,  the  government,  and 
the  consuming  public  as  an  alternative  to  fossil 
fuels.  And  tha*  puts  the  spotligjt  on  solar 
standardization,  aft  a prerequisite  for  the  orderly 
development  of  thb  mushrooming  solar  market. 

CONSTRUCTION  COSTS  IN  COMMERCIAL  SOLAR. 

Energy  Engineering,  vol  77,  no  1,  December  1979/Jan. 

1980,  p.  11-32.  of  factors  that  may  have  an  impact 

ABSTRACT:  Detailed  construction  on  solar  system  and  subsystem 
cost  data  for  14  commercial  Proj-  construction  costs.  The  cost  fac- 
ects  in  the  National  Solar  Demon-  tors  discussed  include  the  follow- 
stration  Program  have  been  col-  ing: 
lected  and  reported  as  part  of  the  • System  type 
National  Solar  Data  Program.  The  • New  versus  retrofit  systems 
data  were  collected  during  visits  to  • Economies  of  scale 
the  sites,  through  discussions  with  • Collector  mounting 
key  personnel  and  review  of  DOE  • Multi-function  support  slruc- 
vouchers.  This  paper  summarizes  tures 
the  cost  data  collected  to  date,  • Storage  type  and  size 

compares  the  costs  of  different  • Control  complexity 

systems,  and  presents  an  analysis  The  impact  of  a variety  of  these 

'rot  factors  is  demonstrated  by 
postulating  changes  in  the  con- 
ccq  figuration  of  an  existing  system 

and  estimating  the  cost  reductions 

•Ar.-xcS, s>  ' 'J ■ A • ** 
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RENEWABLE  ENERGY  PROSPECTS.  (Special  Issue). 
(Proceedings  of  a Conference  on  Non-Fossil  Fuel 
and  Non-Nuclear  Fuel  Energy  Strategies. 

Held  in  Honolulu,  Hawaii,  Jan,9-12,1979. 
Spensored  tty  the  United  Nations  University  at 
ToKyo.  Japan). Wilfrid  Bach,  et  al,  eds. 

Hayes,  D.:  JSolar  possibilities 

Wcingart,  J.  M.:  Global  aspects  of  sunlight  as  a major  energy  source 


United  Nations  u., 
Tcfcyo,  Japan 


A7947344  Toward  optimal  control  of  tolar  energy  ty,. 

Colo  t in-’ tQ7n°en  Crk  (Colorado  Stn,c  University,  Fort  Collins. 
n*1-'  :,178  Conference  on  Decision  and  Control,  17th.  San 
D, ego  Cal, f..  January  10-12.  1979,  Proceedings.  (A79-47930  21-63) 

t979.p°r,93 ,!|K  E'eC,,fCa'  and  E,CC,r°n!cS  • 'nc-. 

feisibilitu  Pof°r  ,OCUS8S  °n  3 P,0|>C'  d*si9ned  ,0  ,r,vcstigate  the 
feasibility  of  a m.croprocessor-based  cr.  -rol  device  for  use  in 

domestic  solar  enetgy  systems.  The  underlying  objective  is  to 
emphas.ze  that  fundamental  simplicity  both  in  design  and  implemen- 
taboo  ,s  a key  to  rerlucmg  the  software  difficulties  and  succeeding  in 
£e  development  of  effective  devices  for  process  control.  The 
oev  Jopment  goals  of  the  controller  considered  include  cost  effective- 

AlthJ I'hV'  "efili,V-  3t,aP'atji'ilv  and  '"Father  Predictability. 
Although  these  characteristics  are  achieved  at  the  expense  of 
additional  system  hardware  requirements,  the  balance  appears  to  be 
well  m favor  of  the  controller  system  discussed,  g D 


N79  33*03f  Community  Service*  Administration.  Washington. 

SOLAR  ENERGY  POLICY 

Jin  1979  57  p refs 

csa/NF-03;  CSA/Pam-6143-10)  Avail-  NTIS 
HC  A04/MF  A01  CSCL  13A 

lb#  energy-related  problems  of  the  poor  and  near  poor  are 
described.  Including  their  lack  of  funds  with  which  to  pay  sharply 
increasing  utility  bills,  the  decline  in  health  and  deterioration  in 
h*‘"9  condi,ion*  when  increasing  numbers  of  families  have  to 
choose  between  food  and  energy,  and  in  the  cases  of  the  elderly 
end  the  handicapped,  a challenge  to  survival  which  they  face 
The  Community  Service  Administration's  energy-related  policy 
goals  are  detailed.  GR/J 
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A79-51851  * Toward  the  renewables  - A natural  gas/solat 

energy  transition  strategy.  J.  A.  Hanson  (California  Institute  ot 
Technology,  Jet  Propulsion  Laboratory,  Pasadena,  Calif.)  ami  W.  J. 
D,  Esther  lEschc-r:  Foster  Technology  Associates.  Inc,.  Si  Johns, 
Mich.).  In:  Intctsociety  Energy  Conversion  Engineering  Conference, 
14th.  Boston.  Mass..  August  5-10.  1979,  Proceedings.  Volume  I. 
(A79-51 726  23-4-1)  Wasbinipon,  D.C.,  American  Chemical  Society, 
1979,  p.  796  799.  G refs. 

The  inevitability  ol  an  energy  transition  Iran  today's  non 
renewable  fossil  base  tmvaid  a renewable  energy  base  is  considered 
from  the  viewpoint  ol  the  need  for  a national  transitiat  strategy. 
_ Then,  one  such  strategy  is  offered.  Its  technological  building  blocks 

761  described  in  terms  ol  Iroth  energy  use  and  enetgy  supply.  Tire 

775  strategy  itself  is  then  sketched  at  fair  points  In  its  implementation; 

(1)  initiation.  (2)  early  transition,  (3)  late  transition,  ami  14) 
completion.  The  transition  is  assumed  to  evolve  from  a heavily 
natural  gas-dependent  energy  economy.  It  then  proceeds  through  its 
transition  toward  a balanced,  hybrid  energy  system  consisting  ol 
both  centralized  and  dispersed  energy  supply  technologies  supplying 
hydrogen  and  electricity  from  solar  energy.  Related  institutional, 
environmental  and  economic  lactors  arc  examined  briefly.  (Author) 
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fMO-IMMjf  Midwest  Research  Inst  . GoMeit.  Colo  Solar 
Energy  Research  Inst.  

ROLE  OF  THE  GOVERNMENT  IN  THE  DEVELOPMENT  Of 
SOLAR  ENERGY 

M.  D Yokell  1979  29  p refs  Presented  st  the  Ann.  Meetmg 
Assoc  lor  the  Advan  of  Sci,  Houston.  Tex.  4 Jan  1979 
(Contract  EG-77-C  01-4042)  . 

(SERI/TP-52- 138;  CONF-790122-31  Avail  NTIS 

HC  A03/MF  A01 

The  economic  rationale  for  ■ Federal  solar  energy  subsidy 
progiam,  the  type  of  program  required,  and  methods  for 
determining  the  proper  funding  level  for  each  progiam  ate 
discussed  An  introduction  oilers  a biief  description  of  solar 
technologies  A summary  of  the  current  Federal  solar  subsidy 
piogram  is  also  provided  D0E 

Fffera-Lura,  A. 

Solar  energy  In  developing  countries  • 
an  overview  and  buyers  guide  for  solar 
scientists  and  engineers  f A,  Eggers- 
Lura.  — Oxford  » New  York  ? Pergamon 
Press,  1979* 

vli,  205  p.  •-  (Percanon  European 
heliostud les  ; v,  1) 

Includes  Index, 

ISBN  0-Q2-023253-1 
1.  Under-  developed  areas— 

Solar  energy.  I.  Title,  II.  Series. 

621,47*07*201724 
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Science,  Vol.  206,  No.  I)l|19,  9 November  1979*  p.  679- 
681 

Abstract,  Solar  availability  for  space  heating  on  voidest-weather  days  has  been 
determined  front  an  analysis  of  SOI. MET  data  tapes.  The  tapes  von  tain  hourly  read- 
ings of  insolation  and  ambient  temperature  over  the  period  from  1953  through  1975. 
Scatter  diagrams  of  insolation  versus  healing  degree-days,  compiled  on  a daily 
basis,  indicate  a wide  variation  in  the  insolation  level,  even  during  coldest-weather 
periods.  For  all  but  one  of  the  eight  sites  studied,  the  peak-day  backup  energy  re- 
quirement of  the  solar  system  was  in  excess  of  H5  percent  of  the  peak-day  energy 
requirement  of  the  conventional  ( nonsolar ) healing  system , 

NM-1H32I  Argonne  National  tab.  III.  Energy  and  Envuonrnen- 
tal  Systems  Oiy. 

SOLAN  AVAILABILITY  FOB  WINTER  SPACE  HEATING:  AN 
ANALYSIS  OF  THE  CALENDAN  PENIOD  1953- 1S75 

j G Asbury,  C Maslowskt.  and  R O.  Mueller  Apr  1979 
20  p rels 

(Contract  W-31- 109-eng-38) 

(ANL/SPG-14)  Avail  NTIS  HC  A02/MF  A01 

Data  tapes  lor  eight  US  sites  containing  hourly  readings  ol 
insolation  and  ambient  temperature  lor  the  period  1 953- 1975 
were  analyzed  Scatter-diagrams  ol  insolation  versus  heating 
degree-days,  compiled  on  a daily  basis,  indicate  a wide  variation 
in  insolation  levels,  even  during  periods  ol  coldest  weather  For 
seven  ol  the  eight  sites,  the  peak-day  backup  energy  required 
by  a solar  space  healing  system  exceeded  85  percent  ol  the 
peak-day  energy  requirement  ol  a conventional  (nonsolar)  heating 
system  The  cities  considered  are  Albuquerque  (NMI,  Bismark 
(ND),  Boston  (MA).  Caribou  (ME).  Columbia  '(MO).  Madison  |WI|. 

Seattle  (WA),  and  Sterling  (VAI  D0E 


A80-18573  H Optimization  and  comparison  strategies  for 
solar  energy  systems.  R.  C.  Estes  and  W.  Kahan  (Singer  Corporate 
Research  and  Development  Laboratory,  Fairlield.  N J.}.  American 
Society  of  Mechanical  Engineers.  Winter  Annual  Meeting,  New  York. 

N.Y..  Dec.  2-7,  1979,  Paper  79WA/Sol-26.  13  p.  8 rels.  Members, 

$1 ,50;  nonmembers,  $3,00.  Contract  No.  EG-77-C-03-MG7. 

An  analytical  m oriel  ol  several  simple,  generic  solar  energy 
systems,  with  and  without  heat  pumps  is  described.  The  model  is 
augmented  by  matginal  analysis  to  conlityne  the  components  ol  each 
system  type  lor  an  economic  optimum  and  consequently,  for 
maximum  marketability,  This  model  is  to  be  used  as  a first  cut  means 

of  identifying  the  combinations  of  ranges  of  system  component  I 

parameters  and  general  geographic  regions  for  which  each  genetic 
configuration  is  most  marketable.  Assessment  ol  marketability 

includes  the  following  considerations:  the  size  of  the  capital  I 

investment,  the  operating  cost  savings  relative  to  alternative  systems, 
future  cost  ol  energy,  and  cost  of  money.  The  following  six  systems 

types  aie  optimized  (where  appropriate)  and  compared:  (1)  an  all  1 1 

electric  resistance  heating  system,  (2)  a stand-alone  heat  pump 

system,  (3)  a stand-alone  solar  energy  system,  (4)  a seties  solar 

assisted  heat  pump  (SAHP)  system,  15)  a parallel  SAHP  system,  and 

(6)  a dual  source  SAHP  system,  (Author) 

A80-21B37  Storage  of  tolar  energy.  T.  B.  Taylor 

(Princeton  University,  Princeton,  N,J ,).  Indian  Academy  of  Sciences, 

Proceedings,  Section  C:  Engineering  Sciences,  vol.  C 2,  Sept.  1979,  p. 

'v  319-330.  8 refs.  Research  supported  by  the  Rockefeller  Foundation. 

A framework  is  presented  for  identifying  appropriate  systems 
for  storage  of  electrical,  mechanical,  chemical,  and  thermal  enetgy  in 
tolar  energy  supply  systems.  Classification  categories  include  the 
nature  of  the  supply  system’s  setting;  the  type  of  energy  supplied; 
the  type  of  solar  energy  collection  system  used  (including  ’indirect’ 
solar  energy,  such  as  wind  and  hydropower);  the  type  of  energy 
stored;  and  some  other  characteristics  of  the  storage  system.  A global 
insolation  summary  is  used  to  exhibit  the  diversity  of  requirements 
for  solar  energy  storage  in  different  settings.  Comments  are  then 
made  on  the  need  and  opportunities  for  24  hr  storage  of  electrical 
energy  in  batteries;  backup  systems  that  use  stored  chemical  fuel 
derived  from  solar  energy;  storage  of  intermediate  temperature  heat 

as  heat  of  hydration  of  compounds  such  as  sulfuric  acid;  annual  jj 

storage  of  low  temperature  heat  in  fresh  water  ponds  or  aquifers;  and 
annual  storage  of  ice  produced  in  places  with  cold  winters. 

Arguments  are  presented  for  using  a systems  approach  to  the 

selection  of  solar  energy  storage  methods  appropriate  for  use  in  j 

specific  types  of  settings.  (Author) 
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NSO- 13649#  Midwest  Research  Inst-  Golden,  Colo. 

REVIEW  OF  THE  ENVIRONMENT  EFFECTS  AND  SENEFITS 
OF  SELECTED  SOLAR  ENERGY  TECHNOLOGIES 

Kathryn  A.  Lawrence  May  1979  18  p refs 
iContract  EG77.C-01-4042) 

(SERl/TP-53- 1 14R)  Avail  NTIS  HC  A02/MF  A01 

The  environmental  effects  of  photovoltaic  cells,  wind  energy 
conversion  {WEC},  and  the  solar  thermal  central  receiver  are 
reviewed  and  summarized.  The  solar  energy  technologies  are 
assumed  to  be  deployed  as  centralized  energy  production  facilities 
The  phase  of  resource  extraction  and  component  production  is 
the  most  environmentally  hazardous.  Impacts  of  plant  construction 
will  be  somewhat  site  specific  but  should  approximate  impacts 
associated  with  any  large  construction  activity.  The  operation 
phase  is  relatively  environmentally  benign.  The  WEC  operation 
produces  low  level  noise  pollution  and  presents  minimal  hazards 
to  flying  species.  Solar  thermal  facilities  equipped  with  wet  cooling 
towers  may  .affect  local  air  quality  via  cooling  tower  drift,  In 
addition,  large  installations  of  each  option  may  alter  local 
microclimate.  Decommission  of  WEC.  solar  thermal,  and 
photovoltaic  facilities  should  prevent  no  environmental  hazards, 
although  disposal  of  CdS  or  GaAs  cells  will  require  care  DOE 

A80-17131  Global  atpectt  of  sunlight  as  a major  energy 

tourc*.  J.  M.  Weingart  (California,  University,  Berkeley.  Calif.). 

(United  Nations  University,  East-West  Center,  International  Institute 
for  Applied  Systems  Analysis,  and  University  of  Hawaii,  Conference 
on  Non-Fossil  Fuel  and  Non-Nuclear  Fuel  Energy  Strategies, 

Honolulu,  Hawaii.  Jan  9-12,  1979.)  Energy  (UK),  vol.  4.  Oct.  1979, 
p.  775-798.  65  refs.  Research  supported  by  the  Ford  Foundation. 

International  Institute  for  Applied  Systems  Analysis.  Electric  Power 
Research  Institute,  and  University  of  California. 

To  achieve  amt  sustain  a decent  livable  world  for  all  is  a central 
goal  for  human  society.  While  an  abundant  supply  of  energy  is  not  in 
itself  a determinant  of  such  a world,  it  is  neveithcless  essential.  A 
careful  Inquiry  suggests  that  sunlight  could  eventually  be  the  primary 
and  even  exclusive  source  of  heat,  electricity  and  synthetic  fuels  for 
the  entire  world,  continuously  and  eternally  on  a scale  (upwards  of 
100  TW)  generally  regarded  possible  only  with  fusion  or  with  fission 
via  the  fast  breeder.  This  could  be  achieved  through  a global  network 
of  solar  conversion  facilities  coupled  with  apptopn'ale  energy 
transport  and  storage  systems,  and  appears  to  fie  possible  within 
acceptable  constraints  on  energy  payback  time,  materials  and  water 
resources,  capital  investment,  and  available  suitable  land.  (Author) 

TECHNICAL  NOTE:  UNITS  AND  SYMBOLS  IN  SOLAR  ENERGY. 

W.  A.  Beckman,  et  al. 

Solar  Energy,  Vol.  21,  No.  I,  1978?  P-  65-68. 

First,  the  application  of  S.l.  ttnils  to  some  common  solar 
. energy  quantities  is  discussed  and  some  interpretations  made  for 
particular  cases.  Then,  a list  of  names,  symbols  and  unils  is 
recommended 


MO-145111  Midwest  Research  lnst„  Golden.  Colo. 

APPLICATION  OF  DIFFUSION  RESEARCH  TO  SOLAR 
ENERGY  POLICY  ISSUES 

J 0 Roessner  Mar  1979  35  p refs 
(Cootract  EG-77-C01-4042) 

(SERl/TR-5 1-194)  Avail  NTIS  HC  A03/MF  A01 

Two  types  of  information  requirsments  that  appear  to  be 
besic  to  OOE  solar  energy  policy  decisions  are  examined;  HI  how 
can  tha  future  market  success  of  solar  energy  technologiai  be 
estimated,  and  (21  what  factors  influenca  the  adoption  ol  aolar 
energy  technologies,  and  what  specific  programs  could  promote 
solar  energy  adoption  most  effectively?  The  ability  ol  a body  of 
research,  referred  to  here  as  diffusion  research,  to  supply 
information  that  could  partially  satisfy  these  requirements  is 
assessed.  The  strengths  and  limitations  of  current  knowledge 
about  the  diffusion  of  innovations  are  summarized,  tha  applicability 
ol  both  existing  knowledge  and  the  diffusion  approach  to  the 
identified  solar  energy  policy  issues  are  discussed,  end  ways  are 
suggested  in  which  diffusion  approaches  can  be  modified  end 
existing  knowledge  employed  to  meet  short  and  long  term  goals 
of  OOE..  . . . . . UOE 

APERTURE  EFFECTS  ON  ATMOSPHERIC  TURBIDITY  MEASUREMENTS, 
by  G.  M.  Shah. 

Solar  Energy,  vol.  21,  no-  6,  1978,  p- 527-530. 

An  attempt  it  made  here  lo  examine  the  eflect  of  apftatitre 
geometry  of  the  inxlrumeni  on  derived  aerotof  optica)  thtclncxs 
in  the  atmosphere.  This  it  important  for  comparisons  of  the 
tmhidity  trendt  over  locations  using  instruments  with  different 
angular  fields  of  view. 


SOLAR  ENERGY  FOR  VILLAGE  DEVELOPMENT 
Norman  L.  Brown  and  James  W.  Howe 
SclcncG 

Vol.  199  no.  4329  February  1978 
p.  651-656 

Summary.  The  National  Academy  of  Sciences  held  a Joint  workshop  with  the  Gov- 
ernment of  Tanzania  last  August  on  the  potential  of  solar  energy  for  the  villages  of 
that  country.  Costs  of  five  solar  technologies  (mini-hydroelectric  generators,  wind, 
methane  generation  from  organic  wastes,  photovoltaic  cells,  and  flat-plate  solar  col- 
lectors) were  compared  with  costs  of  diesel-generated  electricity  and  with  electricity 
from  the  national  grid.  Each  ot  the  five  technologies  is  either  now  competitive  with 
diesel  or  wiH  be  in  a few  years.  Although  the  figures  presented  are  not  conclusive 
since  they  are  derived  from  calculations  rather  than  an  actual  test,  the  results  are  en- 
couraging enough  to  warrant  serious  testing  in  Third  World  villages. 
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ESTIMATION  OF  HALF-HOUR  SOLAR  RADIATION  VALUES  FROM 
HOURLY  VALUES , by  V . M.  Puri . 

...  polar  Energy , vol.  21,  no.  5,  3978  pJf09-l|l>f. 

function,  governing  the  diurnal  evolution  of  the  hnurlv  ” f ,<>n  'n'l,es  ,v developed.  The  hourly  transition  density 

‘nines  m not  significantly  d.lcrcMhc  I,  ! an  1 *S  ,K,rm:,,l«d  half  hour  volar  radiation 

ins  extraterrestrial  X IfT values  liT^ ^ b>  .he  correspond 

Imic-sequencc  predictions  of  Ihc  half-hour  inso'al  on  values  the  ST*  " CM''h,,<hci!  ,hr<’ush  the  successful 
Proved  In  comparing  .he  predicted  ioinl  ’T  '""  !,'rcc.  of  solar  rad, alum  values  is 

half  hour  values,  with  the  corresponding  dislrihuiinn  r """n  functions  for  several  sticccsshc  normalised 

predicted  anil  actual  < funclbrnf ^ ^ °r‘,Cr.  to  prove  that  the 

Kolmogorov  and  Smirnov  has  been  used.  ',n,f  'C,‘ ,hC  """  ^mmefnc  statistical  test  proposed  bv 


WO-tOMBf  Battello  Pacific  Northwest  Labs . Richland,  Wash 

METHODOLOGY  FOR  IDENTIFYING  MATERIALS  CON- 
STRAINTS TO  IMPLEMENTATION  OF  SOLAR  ENERQV 
TECHNOLOGIES 

J W Litchfield,  ft  L Watts.  W E Gurwell.  J N Hartley,  and 
C H Bloomsler  Jul  1978  91  p refs 
(Contract  EY-76  C-06-1830) 

(PNL-2711)  Avail  NTIS  HC  A05/MF  AOI 

A materials  assessment  methodology  for  identifying  specific 
critical  material  requirements  that  could  hinder  the  implementation 
of  solar  energy  was  developed  and  demonstrated.  The  methodol- 
ogy involves  an  initial  screening  process,  followed  by  a mote 
detailed  materials  assessment  The  detailed  assessment  considers 
such  materials  concerns  and  constraints  as  piocess  and  produc- 
tion constraints,  reserve  and  tesouice  limitations,  lack  of  alternative 
supply  sources,  geopolitical  problems,  environmental  and  enetgy 
concerns,  time  constraints,  and  economic  constraints.  Data  for 
55  bulk  and  53  raw  materials  required  in  the  example  photovoltaic 
systems  are  available  on  the  data  base.  Engineering  and  bulk 
material  requirements  were  defined  for  one  photovoltaic  system, 
thirteen  photovoltaic  cells,  ten  solar  heating  and  cooling  sys- 
tems. and  two  agricultural  and  industrial  process  heat  systems 
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THE  FRACTION  OF  SOLAR  ENERGY  AVAILABLE  FOR 
DIRECT  CONVERSION  PROCESS.' 

M.D."  Archer 

Solar  Ener.  , v.20,  no. 2,  1978,  p.167-169* 

Trivfch  and  FlynnJI]  appear  to  have  been  Ihc  first  to  point  out 
that  direct  converters  of  solar  energy  can  transduce  only  a 
calculable  fraction  of  incident  broad  band  light  to  useful  work, 
because  they  can  only  make  use  of  photons  with  more  energy  than 
a threshold  value  In  s photovoltaic  converter,  e,  is  the 
semiconductor  hand  gap.  In  an  energy-storing  photochemical 
reaction,  r,  is  the  energy  of  the  lirsl  etched  singlet  state  ol  the 
light  absorbing  molecule.  Mrotons  of  energy  c<r(  are  nol 
absorbed  hy  the  converter,  or,  if  they  are.  they  are  nol  con- 
vertible lo  useful  work.  Photons  of  energy  r>r,  are  also  not 
wholiy  available,  because  vibrational  relation  occurs  in  the 
electronically  etched  slate  before  the  primary  electron  transfer 
or  other  photochemical  reaction  can  lake  place.  The  fraction 
(*-e,We  of  the  photonic  energy  is  therefore  dissipated  as  heat, 
and  only  the  fraction  »/#,  is  aynilabK  Tor  conversion  lo  nsefuf 
work  (electrical  energy  or  chemical  free  energy). 

A793141*  Report  on  a survny  o!  opermkmH  rohu  sys- 

tems. D.  Lorriman  (Raymond  Moriyama,  Architects  and  Hannets, 

Toronto,  Canada).  In'  Renewable  alternatives;  Proceedings  of  the 
Fourth  Annual  Conference.  London,  Ontario.  Canada,  Aigpm  20-24, 

1978,  Volume  1.(A79  31401  12-44)  Winnipeg.  Solar  Energy  Society 
of  Canada,  Inc,,  1978. 9 p. 

During  the  winter  and  spring  of  1978,  a study  was  undertaken 
lor  the  National  Research  Council  to  survey  operational  solar 
systems  in  North  America  - especially  those  operating  in  dimates 
similar  to  Canada's.  The  purpose  ot  the  survey  urns  to  learn  from  the 
experiences  gained  from  these  systems  and  to  report  on  any 
problems  that  may  hme  developed  in  order  to  identify  areas  that 
require  further  research.  Althou^r  the  collector  component  ot  the 
systems  received  the  most  attention,  other  parts  ot  the  systems  were 
also  considered.  The  survey  included  a literature  review,  a mailed 
questionnaire  programme  and  site  visits  to  over  BO  instatlieions. This 
paper  will  summerite  the  findings  of  the  survey.  (Author) 

THE  SOLAR  TIMETABLE 
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A 1980  S FORECAST;  BRIGHT  SUNSHINE  (A  closp 
lonV  at  funding  and  technology  needs  for  the  nest 
decade’s  solar  energy  push), 


By  the  year  2025  renewable  energy  sources  could  provide  five  sixths  of  the  world’s 
energy  budget.  The  steps  we  would  hay?  to  take  and  the  extent  of  the  commitment 
we  would  have  to  make  to  achieve  this  goal  are  outlined  by  the  organizer  of  Sun 
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On  the  nature  and  distribution  of  solar  radiation  — 
Insolation  and  earth  atmosphere  effects 

Watt  Engineering  Ltd,,  Cedaredge.  Colo.  AVAIL. NTIS 
HC  A12/MF  AO I 

/*  ATh'OSPMEPIC  ATTENUATION/  ‘EARTH 
ATMOSPHERE/ ‘INSOLATION/  'HAD  I ATI  ON  D1STRIBUT  ION/'*  SOLAR 
RADIATION/  ATMOSPHERIC  MOISTURE/  ATMOSPHERIC  TURBULENCE/ 
CLOUD  COVER/  SOLAR  FLUX  DENSITY/  SOLAR  TERRESTRIAL 
INTERACTIONS 

ABA : ERA 

ABS: Radlat Ion  from  the  sun  and  the  effects  of  the 
earth's  atmosphere  on  the  solar  energy  available  over  the 
U.S.  are  examined,  A model  Is  developed  which  permits 
calculation  of  average  values  of  direct  normal  Insolation, 
diffuse  insolation,  and  total  horizontal  (qlobal) 
Insolation,  The  Inputs  required  are  atmospheric  moisture, 
turbidity,  and  cloud  cover  or  percent  sunshine.  Insolation 
maps  giving  seasonal  trends  and  annual  average  daily  energy 
density  values  arc  presented  for  the  direct  normal  term, 
the  diffuse  horizontal  term,  and  the  total  horizontal 
(global)  term.  Model  outputs  and  observed  values  ere 
compared. 


USE  OF  PLASTICS  IN  SOLAR  ENERGY  APPLICATIONS, 
by  A.  Blaga. 

Solar  Energy,  vol.  21,  no.  1),  1978,  p.  331-338. 

Abwraet— A discussion  of  the  state-of-the-art  on  the  use  of  italic  materials  m solar  energy  Hfj'licrtionr  is 
presented,  with  particular  emphasis  on  iheir  suitability  and  durability.  The  availability  of  plastics  in  many  types  and 
shapes  (including  sheeting  material,  film  and  foams)  accounts  for  the  wide  range  of  current  and  potential 
applications  ini  solar  energy  installations.  Consequently,  actual  and  potential  uses  of  plastics  include:  covers 
(glazings),  honeycomb  structures  and  housings  for  flat-plate  collectors;  reflecting  surfaces,  optical  lenses,  shells, 
structural  and  support  members  for  solar  concentrating  collectors;  and  insulation  and  piping  The  plastics  that  have 
been  discussed  in  this  article  in  relation  to  their  use  as  components  in  solar  installations  include  po)y(methyl 
methacrylate)  (PMMA).  polycarbonate  (PC),  glass  fiber-reinforced  polyester  (GRP),  polyfvinyl  fluoride)  (PVR. 
fluorinated  ethylene-propylene  (FEP)  copolymer,  polyethylene  lerephthalate)  (PET)  and  various  foamed  plastics. 

The  aging  behaviour  of  most  of  these  plastics  has  been  widely  studied  for  normal  outdoor  exposure  and  in 
artificial  weathering  devices,  and  are  thus  briefly  described  here.  Very  little  information  is  available,  however, 
regarding  their  short-term  performance  under  actual  service  conditions  in  solar  energy  installations:  none  hat  been 
reported  on  their  long-term  durability. 

Plastics  have  various  degrees  of  flammability  and  therefore  special  car e should  he  taken  by  using  materials  with 
adequate  fire  resistance  and/or  appropriate  design  in  applications  where  a Are  hazard  may  exist. 

v ANALYSIS  OF  SOLAR  RADIATION  MEASUREMENTS  AT  ATHENS 
\ OBSERVATORY  AND  ESTIMATES  OF  SOLAR  RADIATION  IN  GREECE 
by  Bas.  D.  Katsoulis  and  Const.  E.  Papachristopoulos 
Solar  Energy,  vol.  21,  no.  3>  1978,  p.  217-226 


SWEDEN  STRICES  TOWARDS  A SOLAR  SOCIETY. 
Gordon  Taylor- 

New  Scientist,  Vol.  79,  No.  1117,  August  24. 
1978,  p.  550-552. 
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Last  year  the  Swedish  government- 
funded  Secretariat  for  Future 
Studies  published  a report*  which 
described  how  the  country's  energy 
supply  could  lie  based  entirely  on 
domestic  and  renewable — solar — 
energy  sources  by  2015.  The  main 
features  of  the  report  arc  that,  even  with  enhanced  con- 
servation practices,  the  total  energy  supplied  will  be  some. 
37  per  cent  more  than  in  1975.  It  is,  therefore,  a rational 
rather  than  a crisis  or  hairshirt  plan.  Indeed,  it  is  just 
because  l he  nlan  is  based  on  ambient  energy,  which  is  boih 
renewable  and  with  negligible  ecological  consequences, 
that  such  an  increased  energy  supply  can  be  contemplated 
happily.  About  12  per  cent  would  he  direct  solar  heating, 
62  per  cent  would  be  from  biomass-yielding  solid,  liquid 
and  gaseous  fuels — and  some  26  per  cent  solar-generated 
clcrtricity,  including  hydroeleclricity. 


Abstract— In  this  paper  measurements  of  Global  Ki)  Sot.tr  Radiation  on  a horizontal  surface  at  Athens  during  the 
I6yr  period  I96G-75  are  analysed  Mean  annual,  monthly  and  daily  totals,  the  diurnal  variation,  frequency 
distribution  of  daily  totals,  frequency  of  occurrence  of  daily  totals  of  Global  Radiation  less  than  3.5,  57.  and 
54  MJ/m5  for  2, 1, 4 ami  5 successive  days  arc  computed  ami  discussed. 

Owed  Solar  Radiation  at  normal  incidence  (!)  is  computed  and  analysed  in  a similar  manner  to  that  of  Global 
Radiation,  for  the  same  period.  Components  of  direct  radiation  of  normal  incidence  have  been  computed  from  spot 
value  observations  at  times  when  sky  conditions  permitted. 

Annual  values  of  global  radiation  were  estimated  from  sunshine  measurements  (19fift-7J)  widely  distributed 
throughout  (ireccc.  It  is  considered  that  this  analysis  of  measurements  should  closely  represent  the  radiation 
climatology  of  Greece. 

COMPUTATION  OF  IR  SKY  TEMPERATURE  AND  COMPARISON  WITH 
SURFACE  TEMPERATURE,  by  Marshall  A.  Atwater  an.1 
John  T.  Ball 

Solar  Energy , vol.  21,  no.  3,  1978,  p.  211-216 

Abstract— The  effects  of  atmospheric  IR  radiation  must  be  accotmted  for  m energy  budget  computations  of  solar 
collectors.  IR  radiation  is  oflcn  parameterized  by  determining  an  equivalent  sky  temperature  dependent  on  surface 
temperature.  Hourly  vrdttes  of  IR  radiation -acre  computed  at  eleven  stations  in  the  United  States  in  1971  and  1972 
ami  the  equivalent  sky  temperature  obtained.  The  model  used  for  ;hese  computations  was  verified  by  comparison 
wrth  spectsl  observations  in  the  I ake  Ontario  region  taken  during  the  International  Field  Year  of  the  Great  Lakes 
(1FYGL)  in  1972.  Differences  between  surface  temperature  and  sky  temperature  ranged  between  5 and  2 tTC  and 
are  a complex  function  of  season  (specifically  of  cloudiness,  humidity,  and  surface  temperature)  am)  geographical 
location. 
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TECHNICAL  NOTE,  ANNUAL  AVAILABLE  RADIATION  FOR  FIXED  AND 
TRACKING  COLLECTORS,  by  William  C.  Dickinson 
Solar  Energy,  vol.  21,  no.  3,  1978,  p.  249-251 


THE  ATMOSPHERIC  RADIATION  CLIMATE  OF  THAILAND,  bv 

R.  H.  B.  Exell  ■ ’ y 

Solar  Energy , vol.  ?1,  no.  2,  1978,  p.  73-VT 


Recently.  Neville  f 1 1 published  laaxinwm  pnssiMe  values  of 
annual  direct  beam  radiation  for  several  non-tracking  and  track- 
ing collector  geometries  in  common  use.  These  values  were 
calculated  assuming  perfect  (cloudless)  weather  and  accounting 
for  the  attenuation  of  direct  radiation  through  the  earth's  air 
mass  as  a function  of  the  angle  between  the  normal  and  ifye  solar 
rays.  We  show  in  this  note  that  recently  available  values  of  direct 
beam,  long  term  average  annual  radiation  for  different  collector 
geometries  are  disappointingly  low  in  most  parts  of  the 
continental  ll„S,  and  are  much  lower  than  the  "ideal''  values 
presented  hv  Neville. 

ANALYTICAL  MODEL  AND  SIMULATION  CODE  FOR  THE  SOLAR 
INPUT  DETERMINATION:  IRRADIANCE  MAPS,  by  G.  Russo 
Solar  Energy,  vol.  21,  no.  3,  1978,  p.  201-210 

Abstract— The  Author's  purpose  is  to  introduce  and  motivate  the  application  of  simulation  codes  to  Solar  Fnergv 
Systems'  engineering.  An  analytical  model  for  the  compulation  of  the  instantaneous  and  integrated  values  of  the 
solar  eneigy  (lux  is  illustrated  The  correspondent  simulation  code,  CIRRAGOIA  I.  is  a proper  input  to  the 
simulation  codes  of  the  operating  Conditions  of  the  system.  SIRRAfiOIA  I and  SIRRAGGIA  2,  and  furnishes  the 
Solar  Maps  of  the  area  under  analysis  on  the  basis  of  a few  mcteo  climalic  parameters,  generally  available.  On  the 
basis  of  the  site  individuation,  the  calculation  of  the  daily  or  instantaneous  values  of  the  astronomical  parameters  is 
performed:  the  beam’s  atmospherics  I path  is  then  individuated.  The  calculation  of  the  attenuation  of  the  beam  due  to 
the  atmospherical  absorbance  and  the  correlation  of  this  attenuation  to  meleo-climatic  parameters,  e^ily  available  on  * 
macro,  nteso  and  microclimate  approximation,  follow. 

The  calculation  of  all  solar  data  necessary  for  the  engineering  of  a solar  system  is  performed.  Code  realisation,  in 
FORTRAN  IV  language,  is  dcscrilwd  and  possible  applications  arc  discussed  Finally  the  code  is  used  for  the 
realisation  of  irradiance  maps  of  two  Italian  areas:  Torino  ami  Trapani. 

GEOMETRIC  BROWNIAN  DISTRIBUTION  OF  SOLAR  RADIATI ON 
WITH  AN  ECONOMIC  APPLICATION.  SS.  Hamlen,  etaT. 

S.S.  Harnlen  and  W.A.  HamJen,  Jr.  and  JsT.  Tschirhart. 
Splar  Energy,  v.21,  1978,  p.469-475. 

Abstract- This  paper  presents  the  results  of  a recent  model  by  llandcn  and  Hamlcn|l|  which  uses  a distributed  lag 
model  to  predict  local  levels  of  incoming  solar  radiation  The  results  indicate  that  the  daily  levels  display  a 
geometric  Brownian  motion.  This  distribution  was  introduced  by  Professor  Samuclson|2|  to  explain  the  movement 
in  stock  prices  over  lime.  It  modifies  the  more  familiar  arithmetic  Brownian  motion  to  eliminate  the  problem  of 
negative  values  of  (he  predicted  stock  prices  with  a high  probability.  Solar  radiation,  like  stock  prices,  cannot  lake 
on  negative  values  and  requires  the  geometric  Brownian  mot'.'  1.  The  distribution  is  introduced  and  parameters  of 
the  distribution  are  given  for  twenty-two  cities  in  the  U.S. 

The  results  are  then  applied  to  the  problem  of  determining  economically  efficient  combinations  of  heating 
technologies  given  a solar  heating  system  and  a conventional  backup  system  A production  function  for  heat  is 
developed  that  results  in  a stochastic  function  with  two  random  variables'  available  solar  radiation  and  outside 
temperature.  This,  in  turn,  results  in  a chance  constrained  cost  minimiration  problem. 


A knowledge  of  downward  atmospheric  radiation  at  the 
earth's  surface  having  wavelengths  of  the  order  4-40  pm 
is  of  fundamental  importance  for  certain  purposes  such 
“ solar  collector  analysis,  natural  air  conditioning  by 
nocturnal  cooling,  and  agricultural  studies.  In  a hot  cli- 
mate one  would  like  to  know  how  far  il  is  possible  to 
cool  objects  on  the  ground  by  radiation  to  the  sky  at 
*«htfl),  a process  governed  by  the  intensity  of  down- 
ward atmospheric  radiation.  This  radiation  is  difficult  to 
measure  because  the  instrument  is  at  a temperature  close 
to  that  of  the  radiation  itself,  and  measurements  are  rare 
or  nonexistent  in  many  areas,  especially  in  the  tropics.  It 
can.  however,  be  calculated  from  routine  meteorological 
dnta  with  an  accuracy  comparable  with  that  of  the 
measurements.  The  present  paper  reports  the  methods 
and  results  of  such  calculations  made  for  meteorological 
conditions  in  Thailand,  a counlty  for  which  no  data  have 
hitherto  been  published. 


Q3  Radiation  in  the  atmosphere  ...  cl”77. 
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DETERMINING  TYPICAL  WEATHER  FOR  USE  IN  SOLAR  J T 

ENERGY  SIMULATIONS.  ]/>#* 

William  R.  Petrie  & Michael  McClintock  *I7P 

Solar  Energy,  Vol.  21,  No.  1,  1978,  p.  55-59-  197P 


Abstract— Prediction  I he  performance  of  a solar  energy  system  hy  using  simulation  methods  requires  weather  data 
input  for  the  locality  involved.  The  present  paper  describes  a method  of  analyzing  an  optional  number  of  years  of 
weather  data  for  a chosen  month  resulting  in  a "typical  week"  which  is  characterized  in  terms  of  solar  radiation, 
ambient  dry  bulb  temperature  and  wind  speed.  The  "typical  week"  is  allowed  to  vary  in  length  between  3 and  10 
days  in  the  analysis  in  order  to  enable  selection  of  a period  that  best  represents  a given  month  according  to 
specified  criteria. 

Verification  of  the  method  by  comparative  computer  analysis  was  performed  using  two  forms  of  weather  data 
as  inputs  to  the  solar  energy  program  "TRYNSYS".  The  averaging  method  when  compared  to  the  "typical” 
weather  method  resulted  in  differences  of  less  than  7 per  cent. 

The  use  of  “typical"  weather  appears  to  give  results  at  feast  comparable  with  more  established  methods  while  at 
the  same  time  providing  a broad  spectrum  of  the  weather  typical  of  an  area.  The  use  of  "typical"  weather  can 
result  in  savings  in  computer  time. 

A79-44796  • The  engineering  analysis  of  solar  ndiation.  M. 

S.  Reid.  C,  L.  Hamilton,  and  O.  V.  Hester  (California  Institute  of 
Technology,  Jet  Propulsion  Laboratory,  Pasadena,  Calif.).  Interna- 
tional Journal  of  Policy  Analysis  and  Information  Systems,  vol.  2, 

July  1978.  p.  187-217.  12  refs.  Contract  No.  NAS7-100. 

A necessary  precursor  to  construction  sf  well-designed,  effi- 
cient, and  economically  viable  solar  energy  systems  is  the  engineering 
analysis  not  only  of  the  systems  themselves  but  also  of  the  solar 
radiation  that  will  drive  them.  This  paper  presents  the  first  steps  in 
«jch  an  analysis  to  support  the  design  of  solar  thermal  power 
systems.  A rationale  for  development  of  an  integrated  approach  to 
this  analysis  is  outlined,  and  elements  of  the  approach  are  demribed. 

A dynamic  computer  simulation  of  a conceptual  system  was 
employed  in  an  initial  sensitivity  analysis  to  explore  how  perfor- 
mance estimates  might  be  affected  by  the  precision  and  amount  of 
detail  in  solar  radiation  data  used  as  model  input.  A measurement 
program,  including  instrumentation,  used  to  characterize  precisely 
and  in  detail  the  solar  resource  at  one  location  is  described  as  is  a 
probabilistic  model  derived  from  it,  for  predicting  insolation  as  a 
function  of  time.  (Author) 

DIFFUSE  SOLAR  RADIATION  ON  A HORIZONTAL  SURFACE 
FOR  A CLEAR  SKY,  by  R.  0.  Buckius  and  R.  King. 

Solar  Energy,  vol.  21,  no.  6,  1978,  p. 503-509. 

The  purpose  of  the  present  work  is  to  develop  an 
accurate  model  for  the  diffuse  or  sky  radiation  hased 
upon  measurable  optical  properties  of  the  earth’s  at- 
mosphere. A closed-form  solution  for  the  radiant  energy 
incident  on  a horizontal  plane  at  the  earth's  surface  is 
presented  and  the  dependence  upon  climate  model,  atr 
mass,  and  surface  rcfleclion  is  shown. 


Institute  oF  Electrical  and  Electronics 
Emineers.  Pecion 

IFFE  197R  Reaion  Six  conference  record 

iMieroproeeMorn  AppHetf  to  Solar  Data  CalleettM  .... 

; Randy  J.  Nichols,  James  N.  Peterson 

Electrical  Engineering  Dept.,  University  of  Idaho 
Moscow.  ID 

This  paper  describes  tbe  design  of  a low-cost, 

. portable  Solar  Data  Collection  System  {SDCS).  This 
• system  Is  built  around  a Motorola  HC6800  microprocess 
or  and  uses  an  audio  cassette  tape  recorder  for  long- 
1 term  data  storage.  It  Is  Intended  for  use  In  gather- 
1 ing  the  necessary  meteorological  data  for  performance 
and  design  analysis  of  solar  heating  and  cooling  sys- 
tems. The  use  of  the  microprocessor  allows  the  oper- 
ator to  select  appropriate  start  time,  stop  time,  sam 
pie  rate,  and  provides  easy  zero  offset  and  gain  ad- 
justments  for  each  channel. 

The  SDCS  can  sample,  process,  and  store  solar 
radiation  and  temperature  data,  unattended,  for  a two 
week  period.  Data  is  stored  on  audio  cassette  tape 
in  blocks  of  up  to  500  measurements.  Each  block 
contains  the  necessary  timing  information  to  allow 
proper  off-line  decoding  which  is  accompl ished  with 
the  aid  of  a general-purpose  digital  computer. 

Secion  II  discusses  the  meteorological  data  that 
is  sampled  and  the  corresponding  sensors  and  output 
signals.  Section  III  describes  the  considerations  in 
a general  data  collection  system  design,  and  then 
presents  the  functional  specifications  of  the  SDCS. 
Section  IV  describes  the  hardware  and  software  design 
of  the  actual  system,  and  section  V outlines  improve- 
ments which  are  being  incorporated  in  the  next  gen- 
eration of  the  Solar  Data  Collection  System. 


c . TV  sonace.  h,  Bruno  (Philim 

w soiar 

by  the  BundesmTnhterium  fur  Forschung  und  TechnXgie  *,PPOr,n' 


*78-19840  Estimation  of  the  monthly  average  of  the 

drffu*  component  ot  total  isolation  o„  , horizontal  rurtace.  M. 

Iqbal  (British  Columbia.  University,  Vancouver.  Canada)  Solar 
Fnnrgy  vot.  20  no.  1.  197B.  p.  101  105.  16  rets.  Research  supported 
by  the  National  Research  Council  of  Canada, 


657 


TJ  International  Svnnosiun-Workshop  on  2olar 

q10  Ensrsy.  Cairo,  19 7P-. 

•173  International  Rynpositun-^orkshon  on 

l°7f»  Solar  F.nerrv  : [svnnoslun  lectures],  16- 
22  June  1 °7*2,  Cairo,  E?,yot  / presented  by 
Clean  Energy  Research  Institute,  University 
of  Miami,  Florida  ; sponsored  by  National 
Science  Foundation  ; edited  bv  T.  Ne]at 
Veziroglu,  Homer  V.  Hiser.  — (s.l. :s.n., 
PROPERTIES  AND  MEASUREMENT  OF  SOLAR  RADIATION  f 

A.  A.  M.  Sayigh , University  of  Riyadh,  Riyadh,  Saudi  Arabia 

POSSIBILITIES  FOR  SOLAR  ENERGY  UTILIZATION  IN  EGYPT 
I.  A.  Sakr,  Head  of  Solar  Energy  Laboratory  /*  ,'  \ 

National  Research  Centre,  Dokki,  Cairo,  Egypt 


THE  SPECTRAL  DISTRIBUTION  OF  SOLAR  RADIATION 
AT  THE  EARTH'S  SURFACE- -ELEMENTS  OF  A MODEL 
B.  Leckner 

Solar  Ener.,  v.20,  no. 2,  1978,  p.143-150 

A knowledge  of  the  spectral  distribution  of  solar  radia- 
tion at  the  earth's  surface  is  important  for  the  develop- 
ment of  many  solar  energy  devices  and  for  estimates  of 
their  performance.  The  physical  mechanisms  of  atmos- 
pheric attenuation  as  well  as  the  composition  of  the 
atmosphere  are  very  complicated.  A model  is  needed, 
which  is  suitable  for  a variety  of  technical  applications. 

Such  models  have  been  proposed  by  Moon[lj,  Gates  [2], 
and,  using  part  of  Gates’  data  Thekaekara[3|.  The  results 
are  usually  presented  in  the  form  of  curves  or  tables  of 
spectral  distributions  for  a few  cases.  In  order  to  make 
the  information  more  generally  applicable,  the  present 
work  will  deal  with  the  input  data  and  elements  of 
calculation.  By  means  of  a computer,  the  conversion  of 
input  data  into  a spectral  distribution  is  a very  simple 
task.  Furthermore,  by  such  a presentation,  modifications 
of  the  model  may  easily  be  introduced  when  desirable. 
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-A  MODEL  FOR  THE  CALCULATION  OF  SOLAR  GLOBAL 

INSOLATION. 

Douglas  V.  Hoyt 

Solar  energy,  Vol.  21,  No.  1,  1978,  p.  27-35. 

This  paper  describes  the  theoretical  model  for  cal- 
culating true  solar  mean  atmospheric  transmission  values 
that  was  used  in  the  rehabilitation  of  the  NWS  insolation 
measurements.  Transmission  values  are  calculated  for 
each  of  26  NWS  stations,  for  each  day  of  a dimatolo- 
gically  mean  year,  and  may  be  used  either  as  standard 
values  to  correct  the  measured  values  to  or  as  a basis  for 
such  standard  values.  True  solar  noon  insolation  values, 
the  dear  day  mean  insolation  values,  and  the  radiation 
climatology  at  Boulder.  Colorado,  are  calculated  in  ad- 
dition to  the  true  solar  noon  atmospheric  transmission 
values,  and  these  are  compared  to  observations  as  a 
check  on  the  validity  of  the  model  The  model  values  of 
insolation  are  always  within  2.7  pet  cent  of  the  measured 
values  when  they  are  on  an  absolute  radiation  scale  and 
therefore  within  the  2: 5 ‘per  cent  accuracy[4|  of  the 
measurements.  Model  calculations  ate  also  compared  to 
the  theoretical  model  values  given  by  Braslau  and 
Dave|l|. 

TOTAL  SOLAR  RADIATION  IN  MEXICO  USING  SUNSHINE 
HOURS  AND  METEOROLOGICAL  DATA,  by  R.  Almanza 
and  S.  Lopez. 

Solar  Energy,  vol.  21,  no.  5>  1978,  p. 441-448. 

When  compiling  climatological  maps  of  total  radiation  it  is  usua 
to  employ  the  diffuse  more  direct  measurements  which  are  unit* 
of  energy  per  unit  time  per  unit  area  in  a horizontal  pane.  by 
means  of  a pyranomcter{l).  even  though  other  types  of 
meteorological  measurements  of  solar  energy  arc  available,  as 
radiation  dala  is  the  best  source  of  information.  However,  in  the 
absence  of  such  measurements,  it  is  feasible,  to  use  empirical 
relations  to  estimate  global  radiation  from  hours  of  insolation, 
percentage  of  possible  insolation,  or  cloudiness.  Alternatively, 
for  a particular  location  the  global  radiation  may  be  estimated 
using  enisling  data  for  other  location  with  similar  latitude,  topo- 
graphy and  climate.  When  using  insolation  dala  and  various 
methods  to  obtain  empirically  total  radiation,  the  appronimation 
is  estimated  to  be  within  ill)  per  cent. 


CHARACTERISTICS  OF  CLEAR  SKY  NORMAL  INCIDENCE 
SOLAR  INSOLATION  MEASURED  WITH  THE  RG2  FILTER 
G.  W.  Sadler 

Solar  Ener.,  v.20,  no.  2,  1978,  p.139-142 

Clear  sky  normal  incidence  solar  insolaiion  received  at 
the  earth’s  surface  occurs  primarily  within  the  wave 
length  range  of  0.3  to  3.0p:m.  The  attenuation  of  the  solar 
beam  due  to  dry,  gas  molecules,  water  vapor,  dust  and 
other  aerosols  is  not  uniform  over  the  spectrum  and  the 
International  Radiation  Commission  suggest  that  sharp 
cut-off  filters  be  used  to  separate  the  spectrum  into 
reasonably  well  defined  bands.  The  wavelength  ranges 
and  the  filter  designations  recommended  are:  525— 

2800  mft  for  filter  OGI;  630-2800  m/i  for  filter  RG2;  and 
710-2700  m p for  filter  R13[l|.  These  three  filters  allow 
the  energy  distribution  to  be  calculated  for  seven  desig- 
nated solar  spectrum  bands.  Since  no  energy  absorption 
by  water  vapor  occurs  below  630  m/i.  the  RG2  filter 
conveniently  divides  the  solar  spectrum  into  one  region 
where  the  beam  attenuation  is  not  affected  by  water 
vapor  and  a second  region  where  the  attenuation  is 
influenced  by  the  level  of  precipitable  water  in  the 
atmosphere.  Also,  the  radiation  intensity  below  630  m/i 
(the  UV  and  visible  region)  is  sometimes  used  to  esti- 
mate the  turbidity  coefficient,  0,  for  the  atmosphere. 

ON  THE  RELATION  BETWEEN  INSOLATION  AND  CLIMATOLOGICAL 
VARIABLES  — V. ESTIMATION  OF  AVAILABILITY  OF  SOLAR 
ENERGY. 

G.  Rapp  and  A.A.J.  Hoffman. 

Energy  conversion,  v.18,  no.l,  1978,  p.31-43. 

Abstract  A new  procedure  is  developed  for  estimating  availability  or  solar  energy  in  localities  where 
adequate  data  arc  not  available  The  hourly  variations  in  solar  intensity  with  day  of  the  scar  diirini 
clear  weather  (essentially  no  clouds  and  unlimited  visibility!  arc  shown  to  follow  regular  repeatable 
patterns.  These  patterns  have  been  determined  for  four  south-western  locations  l imn  these  data, 
it  is  possible  to  estimate  the  maximum  possible  available  solar  energy  for  perfect Iv  clear  weather 
The  effect  of  clouds  and  reduction  in  visibility  is  to  reduce  the  solar  intensity  below  the  value  appro- 
priate to  any  hour  Of  any  day  in  clear  weather  A study  of  the  dependence  iff  reduction  in  solar 
intensity  on  cloud  cover  and  visibility  is  now  being  conducted  for  several  southwestern  locations 
A model  for  the  dependence  of  direct  normal  solar  intensity  on  total  insolation  is  also  being  developed. 


SOLAR  INSOLATION  MEASUREMENTS  AT  LAS  VEGAS 

NEVADA 

t?D.  Spight 

Solar  Ener. % v.20,  no. 2,  1978,  p. 197-203. 

The  successful,  economic  application  of  solar  energy  technology 
to  healing  and  cooling  at  a particular  location  is  dependent  upon 
accurate  information  about  the  solar  energy  available  and  clima- 
tic conditions  a!  that  site.  Such  detailed  information  can  be 
obtained  only  from  direct  measurements  collected  at  the  site  in 
question.  When  such  data  aie  available,  then  some 
phenomenological  modeling  can  be  done,  and  the  general  and 
specific  features  of  the  model  can  be  identified  and  separated  by 
comparison  with  the  models  for  other  sites.  Goldberg  and 
Klcin| I ) (hereafter  G A K)  have  initiated  such  modeling  for  three 
, widely  separated  locations:  Barrow,  Alaska  (7PN);  Rockville, 

' Maryland  (39”N);  and  Balboa.  Canal  Zone  in  Panama  (9*N).  We 
have  performed  a similar  analysis  of  the  daily  solar  radiation  at 
Las  Vegas.  Nevada  (3f'N).  over  the  past  few  years.  Comparison 
of  these  results  with  the  work  of  G & K.  particularly  the 
comparison  between  Rockville  and  I .as  Vegas,  serves  to  point 
out  the  large  differences  in  the  spectral  distribution  and" 
availability  of  solar  radiation  due  to  local  and  regional  climatic 
differences,  even  for  sites  with  comparable  latitudes.  Somewhat 
similar  analyses  for  San  Diego,  California  (32.ITN)  by  Morgan 
and  Craig|2|  and  for  Singapore  fl.3’N)  by  Tan  and  GohP)  serve 
further  to  dramatire  ihe  overwhelming  effect  of  local  conditions 
on  Ihe  availability  of  solar  energy, 

California  Solar  Data  Manual. 

Lawrence  Berkeley  Lab.  Mar  78, 6p 
SAN-1846-T2  PC  S5.00/MF  *3.50 

This  solar  data  manual  is  aimed  at  the  needs  of 
designers,  architects,  engineers,  homeowners, 
builders,  and  the  growing  number  of  ingenious 
and  enthusiastic  individuals  through  whose  efforts 
the  widespread  use  of  the  sun’s  energy  will  become 
a reality.  Because  it  contains  the  most  reliable  sol sr 
data  presently  available  in  the  State  of  Califonrm, 
this  manual  provides  basic  solar  data  needed 
design  residential  or  commercial  heating  systems, 
solar  heating  swimming  pools,  and  solar  air  condi- 
tining  systems.  Many  other  uses  of  the  data  are 
possible— for  example,  for  agricultural  applications. 

The  data  are  provided  in  a variety  of  representations 
as  an  attempt  to  make  the  accessible  and  useful  to 
the  broadest  possible  audience. 
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A SIMPLE  PROCEDURE  FOR  ESTIMATING  GLOBAL  DAILY  RADIATION 
, ON  ANY  SURFACE. 

K.J.A.  Revfeim. 

J.Appted  Meteorology,  v.17,  no. 8,  Aug. 1978,  p. 1 1 26-34. 

Monthly  means  of  measured  daily  radiation  data  from  a defined  horizontal  site  are  used  to  estimate  th 
travailing  atmospheric  attenuation  parameter.  The  estimation  method  uses  the  properties  of  the  Fourie 
•tructure  of  attenuation,  as  a function  of  the  hour  angle,  at  that  site,  for  a range  of  attenuation  parameters 
The  Fourier  structure  of  the  parameter  estimate  is  then  used  to  calculate  the  global  daily  radiation  of  t 
‘nearby”  site,  of  any  orientation,  by  direct  formula  substitution. 

HOURLY  VS  DAILY  METHOD  OF  COMPUTING  INSOLATION  ON 
INCLINED  SURFACES,  by  M.  Iqbal. 

Solar  Energy,  vol.  21,  no.  6,  1978,  p. >(85-489. 

In  (his  report,  comparison  has  been  carried  out  be- 
tween the  two  methods  of  computation,  daily  vs  hourly. 

To  avoid  difficulties  associated  with  estimation  of  hourly 
or  daily  diffuse  radiation  on  horizontal  surfaces,  actual 
longterm  average  data  of  three  widely  spread  Canadian 
locations  arc  employed  (Table  I). 

In  the  next  section,  mathematical  formulations  of  the 
two  methods  are  presented. 

TECHNOLOGY  AMD  MATERIALS  FOR  HARNESSING 
SOLAR  POWEP. 

!}.  F.  Nuttal 

Metals  and  Materials,  April  1978,  p.  46-47. 

Solar  heating  panels,  solar  cells  and  thermoelectric  generators  are  among 
the  many  devices  helping  harness  the  power  of  the  sun.  Consulting 
engineer  Dr  D.  F.  Nuttall  outlines  the  requirements  of  practical  solar-power 
convertors,  and  the  materials  used  In  their  construction. 

THE  HARDWARE  UNDER  THE  SUN. 

Environmental  Science  0 Technology,  v!2,  no«8,  Aug. 1978, 

p. 879-881 . 

A recent  conference  shed  light  on  the  latest  efforts 
and  trends  in  solar  energy  equipment  and 
systems  testing  and  standardization 


Public  Vfcflltfes  Fortnightly,  v„i02.  $*pt.26, 

mJ,  I?73 


ENERGY.  !*,«:ye>). 

Solar  Energy  — Will  It  Conserve  Nonrenewable 

Rcsou  rces? Seymour  Baron  3 1 

Analyses  of  the  consumption  of  fossil  and  nuclear  energy  resources, 
needed  to  produce  and  operate  solar  rnrrgy  sysiems  point  up  the  need  to 
drvelop  less  energy-intensive  solar  systems  to  make  them  competitive 
wiili  existing  energy  .lltcrnatives. 


f Atgonn#  Matronal  lab,.  m, 

RELIABILITY  AND  MAINTAINABILITY  EVALUATION  OP 
FREEZING  IN  SOLAR  SYSTEMS 

P S Chopra  and  R,  M Woktsewicr  Sap  t»78  38  p rafs 

(Contract  W-31-109-eng-38) 

IANL/SDP/TM-783)  Avail  NTIS  HC  A03/MF  A01 

Based  on  a review  of  47  operational  solar  demonstration 


sitee,  approximately  30%  of  these  sites  experienced  freezing 
problems.  Some  of  these  problems  were  caused  by  Inattention 
to  engineering  details.  Other  problems  resulted  from  a lack  of 
knowledge  of  the  specific  requirements  of  solar  systems.  The 
information  reviewed  on  47  of  the  operational  solar  damonstralion 
silas  indicated  that  water-glycol  aysteme  should  provida  more 
reliable  freeze  protection  than  water  eystema  as  long  aa  an 
adequate  glycol  concentration  is  installed  initially  and  then 
maintained.  If  glycol  makeup  is  required,  a manually  operated 
pump  is  used.  The  water  eysiem  freezing  problems  are  due  lo 
several  factors  which  are  listed  DOE 


WHAT'S  GOING  WRONG  WITH  THE  SOLAR  PROGRAMS? 
Fennie  Waterman 

Solar  Heating  and  Cooling,  Vol.  3,  No.  4, 

August  1978,  p.  22-26. 

An  interview  with  Walter  Cosel,  solar  consultant 
for  the  Sheet  Metal  Workers  International  Assoc. 


ASSESSMENT  OF  ENERGY  CONVERSION  USING  SOLAR  ENERGY 
IN  KANSAS. 

J.T.  Pytllnski. 

J.  Energy,  v.2,  no. 4,  July-Aug. 1978,  p.250-53. 


ON  THE  RELATION  BETWEEN  GLOBAL  INSOLATION  ON 
HORIZONTAL  AND  TILTED  SURFACES,  byDonald  Rapp  and 
David  Oxley 

Energy  Conversion,  vol.  18,  no.  1,  1978?  P-  39_J,3 

Abstract  Global  insolation  lias  been  measured  at  many  sites  on  a horizontal  snifiicc,  but  is  needed 
on  it  lilted  surface.  A study  lias  been  made  of  patterns  of  global  insolation  for  12  montlis  at  I orl 
llood,  Texas,  where  measurements  arc  made  on  both  horizontal  and  tilled  surfaces.  I he  results  indicate 
that,  during  clear  weather,  use  ora  geometrical  formula  for  converting  horizontal  to  tilled  insolation 
for  direct  rays  result  in  values  TV‘„  high.  Tor  the  twelve  month  period  March.  1076  February.  1977. 
including  all  weather,  but  only  hours  where  the  insolation  on  the  tilted  surface  is  greater  than  22 
l.angleys/hr,  the  geometrical  formula  is  4.6"„  high  It  is  concluded  that  the  geometrical  formula  can 
be  used  with  small  corrections. 
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SON  ANGIES  FOR  DESIGN  by  Robert  Bennett 
Twenty  five  sun  angle  charts  covering  0 N to  60  N 
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N7B287B1#  Public  S«rvic*  Co  of  N«w  M«x»co.  Aibuquerqut 
TKCHNICAL  AND  ECONOMIC  ASSESSMENT  OF  SOLAN 
HYBRID  REPOWERING  finmt  Report 

Sop  1978  572  p refs 
(Contract  EG-77-C  03*1608) 

(SAN- 1608*4*1)  Avail  NTIS  HC  A24/MF  A01 

Tho  study  presented  was  divided  into  the  six  primary  teak* 
to  allow  a systematic  investigation  of  the  concept;  (1)  market 
survey  and  cost/benefit  analysis,  (2)  study  unit  selection,  (3)  coet 
estimates;  (4)  unit  economic  analysis.  (5)  program  planning,  future 
phases,  and  (6)  program  management  Reeves  Station  No  2 at 
Albuquerque.  New  Mexico,  was  selected  for  repowering  with  a 
design  goel  of  50  percent  (25  MWe)  The  solar  system  design 
ie  based  on  the  10  MW  solar  central  receiver  pilot  plant  preliminary 
design  for  Barstow.  California  DOE 
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SUN!  A HANDBOOK  FOR  THE  SOLAR 
DECADE,  edited  by  Stephen  Lyons  I 

- The  Official  Book  of  tha  Firat  International  Sun  Day./ 
Beginning  with  a Foreword  by  David  Brower,  this' 
compact  book  makes  a detailed  and  compelling  efjse 
tor  choosing  ihe  soft  path  ol  renewable  energy  tech- 
nologies end  conservation.  Includes  essays  by 
Amory  Lovins.  Denis  Hayaa.  Howard  Odum.  Murray 
Bookehin.  Paul  Goodman.  Ivan  llllch.  Barry  Com- 
moner. Lewie  Mumford.  and  William  Shurdiff.  and 
others  Includes  an  Annotated  Bibliography. 

38*  pages,  paperback  (©  1B78) »2  95 


A78-19838  Transmission  of  sunlight  through  a uniform 

wafer-drop  atmosphere.  D.  C.  dc  Packh  (Entropy  Research,  Holly- 
wood, Md.l.  Solar  Energy,  vof.  20.  no.  1.  1978.  p.  93-95. 

A computer  calculation  is  derived  for  the  transmission  ol 
normal  incidence  parallel  radiation  through  a unifoim  water-drop 
atmosphere.  The  calculation  employs  a Chandrasekhar  transport 
equation  which  is  in  effect  the  time-dependent  BBItzmann  equation. 

Although  the  analysis  assumes  that  the  collector  is  directed  at  the 
sun.  which  is  at  the  zenith,  it  is  also  applicable  to  other  cases.  S.C.S. 

SOLAR  FRAUD,  ROUND  2,  by  Carlo  La  Porta. 

Solar  Heating  & Cooling,  vol.  3,  no.  5,  October 

1978,  p.  3^-36. 


A78-34933  Sunstetioni.  E.  Berman  (Boston  University. 

Boston.  Man.),  A.  Braunstein  (Tel  Aviv  University.  Tel  Aviv,  luael), 
and  D.  Biran.  Solar  Energy,  yol.  20,  no.  6,  1978,  p.  *65-467. 

A method  of  obtaining  insolation  data  is  described  which 
provides  information  directly  usable  in  Ihe  sizing  ol  solar  equipment. 
The  method  is  particularly  valuable  for  the  collection  of  data  at  a 
large  number  of  sites  where  equipment  cost  and  availability  of 
technically  trained  personnel  are  critical.  The  device  consists  of  a 
calibrated  solar  cell,  and  electrochemical  accumulator  and  associated 
electronic  equipment  having  the  following  characteristics:  capacity 
3600  kWh/sq  m;  temperature  range  -55  to  +71  C;  low  cost;  no  field 
maintenance;  reproducibility  + or  -5%.  (Author) 


It  is  not  unreasonable  to  expect  solar  manufacturers  to  offer  warranties  to 
cover  their  products,  but  it  is  unreasonable  to  require  them  to  go  so  much 
further  than  is  commonly  required  of  other  industries. 


795  5977 

ESTIMATING  SOLAR  ENERGY  AVAILABLE  FOR  CCU£CVTO!f> 
lap.  1977., 


HorlZOfl  Industries  B A compact  guide  that  tclisltow  to  calculate  the  amount 
1'opth  Hol  t SH*ar  cnc,py  *bat  *■**  strike  almost  any  collector  in 

v the  United  Stales,  n is  built  around  a set  of  computer 

generated  tables  that  give  insolation  for  flat  and  inclin- 
ed collectors,  at  each  hour  or  the  day,  for  each  month 
of  the  year.  The  six  tables  in  the  set  cover  latitudes 
from  24  to  64  degrees  north.  Detailed  instructions  arc 
given  for  using  the  tables  and  for  finding  insolation  at 
latitudes  and  inclinations  not  listed  in  them.  An  original 
method  for  dealing  with  collectors  that  face  other  than 
due  south  is  described.  Instructions  and  data  arc  includ- 
ed for  predicting  the  effect  of  cloudiness.  Recommen- 
dations arc  made  for  selecting  the  optimum  collector 
orientation.  Completely  illustrated,  with  woihetl-oul 
examples  for  every  calculation.  20  I’agcs 
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ON  THE  RELATION  BETWEEN  INSOLATION  AND  CLIMATOLOGICAL 
VARIABLES  —IV.  CONSTRUCTION  OF  A MODEL  YEAR  OF 
SOLAR  INTENSITY  AND  CLIMATE. 


Donald  Rapp  and  A.A.J.  Hoffman 

Energy  Conversion,  vol.  17,  no.  4,  1977,  p.  173-181 

Abstract — Proper  design  and  siring  of  a solar  energy  heating  and/or  cooling  system  involves  an  assess-, 
ment  of  the  local  availability  or  solar  energy  and  its  relationship  to  local  climate.  • • 1 

A ttudy  is  made  of  availability  of  solar  energy  at  Fort  flood,  Texas  for  the  period  1961-1964. 
Hourly  values  of  climatological  variables  were  obtained  from  the  National  Climatic  Center.  These 
are  combined  with  correlations  of  solar  intensity  with  cloud  cover  and  visibility  to  obtain  hourly 
estimates  of  total  insolation  and  normal  incidence  solar  intensity.  Monthly  totals  are  calculated  for 
each  of  the  108  months  in  1961-1969,  and  average  monthly  solar  intensities  arc  obtained.'  For  each 
month  of  the  year,  the  month  in  the  1961-1969  period  that  most  closely  approximated  the  average 
solar  intensities,  as  well  as  the  average  heating  and  cooling  degree-days,  is  chosen  to  prepare  an 
average  model  year.  This  average  has  hourly  values  of  solar  intensities  as  well  as  climatological  vari- 
ables. Hourly  models  are  also  prepared  for  the  worst  winter  and  summer  months  in  the  period.  Filially, 
a study  is  made  of  correlations  of  solar  availability  with  degree-days.  It  is  found  that  there  is  very 
little  correlation  in  winter,  but  in  summer  sunny  days  are  highly  correlated  with  hot  days. 


ESTIMATION  OF  THE  TOTAL  SOLAR  RADIATION  FROM 
METEOROLOGICAL  DATA. 

J.A.  Sabbagh,  et  a!. 

Solar  Fnergy,  v.19,  1977,  p.307-11. 

The  estimation  of  the  performnncc  of  anv  solar  energy  utilizing 
equipment  necessitates  the  knowledge  of  the  solar  radiation  data 
which  have  been  gained  over  a long  period  of  time.  Investigators 
have  developed  many  empirical  formulas  to  estimate  the  solar 
radiation  using  various  parnme!ers|l-4|.  These  parameters  arc, 

Inc  climatological  data  which  has  been  measured  for  prolonged 
lime  in  various  locations  including  sunshine  hours:  relative 
humidity;  maximum  and  minimum  temperatures;  cloud  cover  and 
geographical  location.  Angstrom |5.6|,  Black|7|.  Glover  and 
McCullocklRJ  and  Sahbagh-Sayigh  and  El-Salam|9|  used  the 
sunshine  hours  to  estimate  the  mean  solar  radiation.  I.ui  and 
Jordan 1 10),  Krcithfl fl  Sliarma  and  Pa|f|2|  and  Whillier|l3  !4| 
used  the  declination  angle  and  the  latitude  in  their  formulas, 

Bennett  1 15)  and  Malcer(l6|  combined  the  sunshine  duration  the 
declination  angle  and  the  latitude  to  develop  their  formula 
Swatlman  and  Ogiinladcl  I7|  used  the  relative  humidity  in  addition 
to  the  sunshine  duration  in  establishing  their  formula,  Reddy  et 
" . • W "blamed  their  formula  by  using  sunshine  duration,  the 

relative  humidity  and  mean  temperature,  while  io  another  formula 
Reddy)  19)  suggested  the  use  or  the  number  of  rainy  days, 
sunshine  duration  and  a factor  which  depends  on  the  latitude  and 
Ihe  location  of  the  place  relative  to  the  sea.  in  computing  the  daily 
total  shortwave  solar  radiation. 


KondraFgy.  Kirill  lAknyicvIch. 

~ ^Radiation  regime  or  inclined  surfaces  /by  K.  Ya.  Kondratyev, 
with  the  assistance  of  M.  P.  Fedorova.  — Geneva  : Secretariat 
or  the  World  Meteorological  Organization,  1977. 

xiv,  82  p.  : ill.  ; 28  cm.  (WMO  ; no.  467)  (Technical  note  - World 
Metcnrological  Organization  ; no.  152)  Sw*** 

Summary  m Fnglish,  French,  Russian  and  Spanish. 

Bibliography:  p.  62-63. 
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ON  THE  RELEATION  BETWEEN  INSOLATION  AND  CLIMATOLOGICAL 
VARIABLES  — III.  THE  RELATION  BETWEEN  NORMAL  INCI- 
DENCE SOLAR  INTENSITY,  TOTLA  INSOLATION,  AND  WEATHER 
AT  FORT  HOOD,  TEXAS 
Donald  Rapp  and  A.  A.  J.  Hoffman 
Energy  Conversion,  vol.  17,  no.  4,  1977,  p. 


STOCHASTIC  MODELING  AND  FORECASTING  OF  SOLAR 

RADIATION  DATA 

T.  N.  Goh  and  K.  J.  Tan 

Solar  Energy 

Vol.  19  no.  6 1977 


Ab*raef-An  examination  of  normal  incidence  solar  intensity  (NISI)  d*!a  taken  at  f®^Woo«LTo«k 
from  September  1974  through  November  1975  has  shown  repet. me  patterns  for  intensi  im  in  ckfcr 
weather^A  correlation  is  developed  which  predicts  the  NISI  at  any  hour  of  any  day -of  'be  jren 
irTclear  weUh  erwilh  a high  deglee  of  accuracy.  A study  of  NISI  during  cloudy  weather  hasy.eUod 
a correlation  for  the  fraction  of  clear  day  NISI,  as  a function  of  c'oud  cover  and  yistbd^1>c 
result  is  a scmi  cmpirical  model  which  provides  a unique  prediction  of  the  NISI  at  all  ^ 

all  wemher  conditions.  Using  this  model,  it  should  be  possible  to  convert  long-term  data  on  cloud 
cover  and  visibility  to  long-term  NISI  patterns. 


CALCULATION  OF  MONTHLY  AVERAGE  INSOLATION  ON 
TILTED  SURFACES. 

S.  A.  Klein 


Solar  Energy,  vol.  19, 
329 


no.  4,  1977,  p.  325  - 


p.  755-757 


Abstract — Several  simplified  design  procedures  for  solar  energy  systems  require  monthly  average  metewetofieal 
data  Monthly  average  daily  totals  of  the  solar  radiation  incident  on  a horizontal  surface  are  available.  However, 
radiation  data  on  tilted  surfaces,  required  by  the  design  procedures,  are  generally  not  available.  A simple  method  of 
estimating  the  average  daily  radiation  for  each  calendar  month  on  surfaces  facing  directly  towards  the  equator  has 
been  presented  by  Liu  and  Jorian(l|.  This  method  is  verified  with  experimental  measurements  and  extended  to 
allow  calculation  of  monthly  average  radiation  on  surfaces  of  a wide  range  of  orientations. 


THF  DETERMINATION  of  hourly  insolation  on  an 

^INCLINED  PLANE  USING  A DIFFUSE  IRRADIANCE  MODEL 

based  on  hourly  measured  global  horizontal 

INSOLATION 

J.  W.  Bugler 

Vol.  19,  no.  5,  1977, 

rcloped  for  computing  the TOt««pondinp  l^rl>  iU  whicl.  the  diffuse  component  is  calculated  from  global 

h^iMirtal'nMi^SwA^sinB  gli^tt^iflerc*nl  ^cl®4'0^s^jPs* 


Modeling  of  solar  radiation  data  is  an  essential  step  in  the  design 
and  performance  prediction  of  solar  energy  conversion  systems. 
7 his  paper  considers  the  requirements  for  solar  radiation  models 
from  a forecast  information  user's  point  of  view,  and  proposes  a 
new  modeling  approach  in  which  stochastic  time  scries  modeling 
methodology  is"  used  to  fulls  extract  the  statistical  piopctlics  of 
solar  ladiation  data  anil  present  them  in  a form  suitable  for 
forecasting  This  is  followed  by  an  illustrative  example  and  a 
discussion  on  the  potential  application  of  the  methodology  in 
solar  cncigy  research 


DAILY  AND  YEARLY  TIME  VARIATION  OF  SOLAR  AND 
TERRESTRIAL  RADIATION  FLUXES  AD  DEDUCED  FROM 
MANY  YEARS  RECORDS  AT  HAMBURG 

Fritz  Kasten 


Solar  Energy 
Vol.  19,  no. 
p.  589-593 


5,  1977 

Whereas  long-time  measuring  series  of  solar  radiation  ate 
available  from  many  'rations  of  the  woild.  continuous  records  of 
terrestrial  radiation  fiuxcs  were  not  possible  befote  Schulze 1 1 ] 
had  introduced  a weather-proof  pjrradiomclcr  with  an  IR-lranx- 
parent  polyethylene  dome  in  1953  Up  to  now.  more  than  211  yr 
records  of  all  shortwave  and  longwave  radiation  duxes  have  been 
obtained  at  the  Meteorological  Observatory  Hamburg  of  the 
German  Weather  Service.  In  the  early  years  of  recording,  daily 
sums  were  obtained  by  planimctcring  the  recorded  curves.  From 
I9M  on.  automatic  integrators  were  user)  to  generate  hourly  sums 
of  all  measured  radiation  fluxes  on  a routine  basis. 


SOLAR  AND  DIFFUSE  RADIATION  AT  BARCELONA 


J.  I.  Jimenez, 
Casas -Vazquez. 
Solar  Energy 
Vol.  19  noC  6 
p.775-776 


J.  E.  Llebot  and  J. 


H77, 


To  measure  short  wave  radiation,  we  used  two  Moll- 
(iorc/ynski  sol, trimeters  mounted  on  a platform  over  the  roof  of 
one  of  the  University's  buildings.  Ihe  platform  was  about  2m 
high  amt  mi  appreciable  obstacles  were  in  the  neighborhood  of 
the  sol, -trimeters 

As  the  surface  is  not  variable  with  the  season  loot  vegetable), 
the  surface's  albedo  was  not  measured  continuously  However, 
the  surfaces  albedo  was  periodically  measured  with  a Kipp 
/mien  alhcdomctcr  with  different  soil  conditions  (wet  ami  dry! 
and  with  different  solar  hciehls. 
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VALIDITY  OF  THE  ISOTROPIC-DISTRIBUTION  APPROXIMA- 
TION IN  SOLAR  ENERGY  ESTIMATIONS 
J.  V.  Dave 

Solar  Energy,  vol.  19,  no.  4,  1977,  p.  331  - 333 

Abstract— Results  of  numerical  simulation  are  presented  (or  the  diffuse  and  direct  energy  passing  through  a 
Sun-facing  flat  surface  located  at  the  bottom  of  plane-parallel  models  of  non-absorbing,  homogeneous  atmospheres. 
Computations  of  the  diffuse  component  were  carried  out  with  a high  degree  of  accuracy,  and  also  were  carried  out 
using  the  well-known,  isotropic-distribution  approximation  for  the  sky  energy.  It  is  shown  that  the  results  obtained 
with  the  isotropic-distribution  approximation  are  consistently  smaller  than  those  obtained  with  the  exact  procedure. 
These  two  sets  of  results  can  differ  by  a factor  1-6  depending  upon  the  optical  characteristics  of  the  model  and  the 
position  of  the  Sun. 

THE  BIG  PUSH  FOR  SOLAR  MEASUREMENT 
George  L.  Kirk  and  Walter  J.  Scholes 

Optical  Spectra,  June  1977,  vol.  11,  issue  6, 
p.  38-39 

A national  solar  energy  pledge  has  implanted  the 
urgency  of  precise  solar  radiation  measurement  and  the 
instrumentation  to  ao  with  it. 

METHOD  FOR  EVALUATING  THE  SOLAR  ENERGY  PROVIDED  BY  A 
FLAT  INSOLATOR 
R.  Gicquel 

International  Chemical  Engineering 
Vol.  17  no.  4 October  1977 
p.  575-582 

A method  is  proposed  for  evaluating  the  solar  energy  provided  by  a 
flat  insolator  at  any  inclination  and  orientation  on  the.  basts  of 
available,  meteorological  data.  The  optimum  inclination  ts  shown 
to  depend  on  the  use  to  which  the  heat  is  to  be  put,  and  the  overall 
efficiency  of  the  collector  is  found  to  be.  strongly  dependent,  on  the 
temperature  level  at  which,  the  heat  is  to  be  delivered. 

A NUMERICAL  SOLAR  RADIATION  MODEL  BASED  ON  STANDARD 
METEOROLOGICAL  OBSERVATIONS,  by  M.  A.  Atwater  and 
J.  T.  Ball 

Solar  Energy,  vol.  21,  no.  3,  1978,  p.  163-170 


Catalog  of  Solar  Radiation  Measuring  Equipment. 

E.  A.  Carter.  W.  G.  Brcithaupt.  C.  S.  Dahagam,  and  A.  M, 

Patel 

Alabama  Univ  . Huntsville  Kenneth  E.  Johnson 
Environmental  and  Energy  Center.  Apr  77.  16dp 
ORO/5362-1  Price  code:  PC  A08/MF  A01 

A listing  ol  national  and  international  manufacturers  ot 
solar  radiation  measuring  equipment  is  presented.  Product 
performance,  applications,  and  economic  data  for  each  in- 
strument are  included.  The  different  instruments  included 
are  pyrheliometers.  pyrgeometers,  pyranometers  and  net 
pyrradiometers. 

the  solar  spectrum  at  typical  clear  weather  days 

K.  W.  Boer 
Solar  Energy 
Vol.  19,  no.  5,  1977 

p.  525-538 

Abstract-*- The  solar  spectrum  in  the  range  of  J00<.  A < 1500  nm  icgivenforJtspic.il  clear  weather  days. These  day* 
are  selected  to  represent  typical  seasonal  conditions  in  respect  to  airtime,  water  sapor,  orotic  ami  turbidity.  Present 
data  arc  reviewed  and  specific  conditions  arc  selected-  The  spectral  distribution  of  the  irradiancc  is  given  for  the 
' direct  component,  the  scattered  skylight,  the  total  flux  on  a horizontal  surface  and  the  fiu,\  on  an  inclined  surface 
normal  to  the  direct  beam. 

CORRELATION  EQUATION  FOR  HOURLY  DIFFUSE  RADIATION 
ON  A HORIZONTAL  SURFACE 
J.  F.  Orgill  and  K.  G.  T.  Hollands 

Solar  Energy,  vol.  19,  no.  4,  1977,  p.  357  - 359 

Abrfnrt— This  (taper  presents  u analysis  of  hourly  diffuse  radiation  on  a horizontal  surface  and  recommends  an 
equation  to  determine  the  hourly  ratio  of  diffuse -to-total  radiation  received  in  n hori root ai Surface.  The  resuiti  of  the 
new  correlation  equation  are  compared  srith  earlier  eqtations  with  recommendations  made  as  to  Ha  me  with  aolw 
tnergy  computer  simulation  programs.  f 

ON  THE  RELATION  BETWEEN  INSOLATION  AND  CLIMATOLOGICAL 

VARIABLES— II.  PREDICTION  OF  INSOLATION  AT  FORT 

HOOD,  TEXAS  | 

Donald  Rapp  and  A.  A.  J.  Hoffman 

Energy  Conversion 
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TJ  International  tolar  toerny  Society,  UK  Section, 
P10  Economic  & ocrtnercial  assessment  of 

*155  solar  energy  conversion  : conference  (C12) 
at  the  Itoyal  Institution  July  1977.  — 

London  : UK  - ISES,  cl977. 

9fl  p.  : ill.  ; 30  an. 

Includes  bibliographical  references. 

The  nine  papers  discuss  important  cur- £ the  text.  A sample  of  the  contents, 
rent  issues  dealing  with  the  economics  Cost  factors  in  photovoltaic  energy 
ot  solar  heating,  commercial  aspects  conversion  with  solar  concentration  by 
of  solar  water  heating,  heating  pumps,  J.  E.  Parrott;  and  Projected  market 
solar  cells,  returns  from  investment  J,  penetration  ot  solar  heating  and  cool- 
and  projected  markets.  Charts,  tables,  U ing  in  the  USA.  bv  P.C.  Spewak. 
equations  and  references  complement 


TECHNICAL  AND  SOCIO-ECONOMIC  ASPECTS  OF  SOLAR 
ENERGY  AND  RURAL  DEVELOPMENT  IN  DEVELOPING 
COUNTRIES. 

R.  Ramakumar. 

Solar  Energy. 

Vol.  19  no.  6 1977 

p.643-649. 

Abstract-- In  developing  countries,  lhc  losing  race  hclueen  demography  ami  development  is  resulting  in  Ihe 
emergence  of  Ihe  dual  economy.  Unless  checked,  this  /ill  lead  lo  social  and  political  tensions  with  gIob.il 
consequences.  A healthy  and  dynamic  mral  growth  is  necessary  lo  correct  this  situation.  Energy  can  play  a vital 
role  in  this  process  A Mcph\  step  approach  is  presented  for  the  adoption  of  technologies  designed  lo  exploit 
renewable  (solarf  energy  sources  at  Ihe  rural  level  It  is  centered  around  the  establishment  of  rurnf  energy  centers 
lo  improve  the  basic  living  environment.  In  due  course,  Ihe  role  of  these  centers  is  lo  be  expanded  to  encompass 
agricultural  and  small-scale  industrial  activities.  The  technical  and  socio  economic  aspects  of  the  stcp-b>  step 
introduction  of  solar  energy  systems  in  rural  areas  in  developing  countries  are  di, cussed 


TJ  Solar  eoorgy  engineering- / edited  by  A, 

810  A.  N.  Snyigh.  New  York  : Academic 

. S623  Press,  1977. 

xx,  506  p.  t 111.  ; 24  cm.  (Energy 

series  ) 

Th«  total  and  spectral  solar  irradiance  is  considered  along  with  a 
tolar  energy  availability  prediction  from  climatological  data,  heat  A * A » 
transfer  for  solar  energy  utilization,  liquid  flat  plate  collectott, 
convective  heat  transfer  effects  within  Honeycomb  structures  for  flat  I" 
plate  solar  collectors,  solar  air  heaters  and  their  applications, 
concentrating  collectors,  a solar  pond,  and  solar  furnaces.  Attention 
is  also  given  to  photovoltaic  conversion,  an  application  of  solar 
energy  in  space,  the  conversion  of  solar  energy  into  electricity,  the 
storage  of  solar  energy,  refrigeration  and  air  conditioning,  solar 
heating  and  cooling  of  homes,  the  solar  production  of  hydrogen, 
solar  energy  measuring  equipment,  the  fundamentals  of  water 
desalination,  and  questions  regarding  the  economics  of  solar  energy. 

G.n. 


SOLAR  ENERGY  RESEARCH:  MAKING  SOLAR 

AFTER  THE  NUCLEAR  MODEL? 

Gina  Bari  Kolata 


AUTOCORRELATION  AND  STOCHASTIC  MODELLING  OF 
INSOLATION  SEQUENCES. 

B.  0.  Brinkworth 

Solar  Energy,  vol.  19,  no.  4,  1977,  p.  343  - 347 

Abstract— The  output  of  solar  thermal  systems  is  sensitive  to  variations  in  Ihe  tolar  energy  input.  Amor*  the 
^important  features  of  these  variations  is  their  sequential  character,  which  has  not  hitherto  been  taken  into  account  It  is 
rshown  that  the  sequential  characteristics  of  the  daily  insolation  can  be  represented  in  simple  numerical  terms,  derived 
jjfrom  the  autocorrelation  functions  of  a straightforward  stochastic  model.  Synthetic  seqaences  can  then  begeherated, 
[which  match  the  long-term  characteristics  of  the  insolation  with  respect  loiti  sequential  properties,  as  well  as  to  the 
seasonal  trend  and  the  variance  of  the  fluctuation*. 

Applied  Solar  Energy  (Gelloiekhnlfce)  1577 

, .V  .13,  no  ,5  0 p.1®5 

ADVANCES  III  AND  PROSPECTS  FOP  THE  DEVELOPMENT  OF 
sj  SOLAR  POVER  GENERATION  IN  THE  USSRr  S*  A„  A?.1mov 

THE  DEVELOPMENT  OF  SOLAR  EQUIPMENT  STANDARDS. 

C.A.  Beach. 


Science,  vol.  197,  no.  4300,  July  15,  1977, 
p.  241-245,  294 

The  first  in  a series  of  Research  News  articles 
examining  recent  developments  in  solar  energy  research. 


Solar  Heating  fr  Cooling,  Oct.  1977,  p.  18-21. 

Florida  is  leading  the  other  states,  and  the 
federal  government. 
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cmneriiKT  papers  presented  at  the  National 
.EA.G3  P&i&r  Bnoineerinq  Society  meetings." 

Pt.2  1.  Power  resources — Conores  ses . *>. 

Electric  prwer — Onngresses . I.  IEEE 
J*wer  Enqineer.inq  Society/.  IEEE  Power 
Generation  Omnittee.  Energy  Development 
Suhoorrdttee.  II,  Series. 

Solar  Radiation  and  Energy  Jfeanureiwnts , by  I).  Biran  and  A.  Braunstein 

TJ  Internationa],  and  U.S.  programs,  solar  flux  : 
i joint  conference,  American  Section,  Inter- 

SdH  -» 1 O*.  1 y-\  ^ • _ 
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io-»£  national  Solar  Energy  Society  and  Solar  En- 
1H76  erry  Society  of  Canada,  inc.*,  Auqust  15-20, 
v.  | 1W,  Winnipeg  / editor,  K.  W.  Iioer.  — Cape 

Canaveral,  Ela.  • American  Section  of  the 

HIE  CLIMATOLOGY  OF  AVAILABLE  SOLAR  ENERGY  211 
FOR  CANADA 

SOLAR  RADIATION  DATA  BASE  DEVELOPMENT  226 
BASED  ON  BRIGHT  SUNSHINE  DATA 

DISTRIBUTION  OF  DIRECT  AND  TOTAL  SOLAR  238 
RADIATION  AVAILABILITIES  FOR  HIE  USA  <<rvcv). 

CLIMATIC  LOAD  FACTORS,  THEIR  GENERATION  286 

AND  USE  FOR  SOLAR  HEATING/ COOLING  DESIGN 

CHARACTERISTICS  OF  CLEAR  SKY  NORMAL  288 

INCIDENCE  SOLAR  INSOLATION  MEASURED  WITH 
THE  RG2  FILTER 

CORRELATION  EQUATION  FOR  HOURLY  DIFFUSE  298 

RADIATION  ON  A HORIZONTAL  SURFACE 

PYRANOMETER  DATA— AUTOMATION  IMPROVES  507 

ACCURACY,  REDUCES  COST 

CALCULATION  OF  MONTHLY  AVERAGE  INSOLATION  376 
ON  TILTED  SURFACES 
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INSOLATION  DATA  FOR  SOLAR  ENERGY  CONVER- 
SION DERIVED  FROM  SATELLITE  MEASUREMENTS 
OF  BARTH  RADIANCE 


313 


EXTRATERRESTRIAL  SOLAR  IRRADIANCE  MEASURE-  329 

MENTS  FROM  THE  NIMBUS  6 SATELLITE 

EXPERIMENTAL  AND  THEORETICAL  STUDIES  ON  338 

SOLAR  ENERGY  FOR  ENERGY  CONVERSION 

DETERMINATION  OF  AVERAGE  GROUND  REFLECTIVITY  356 
FOR  SOLAR  COLLECTORS 

RESULTS  FROM  CIRCUMSOLAR  RADIATION  MEASURE-  363 
MENTS 


METHODS  FOR  ESTIMATING  TOTAL  FLUX  IN  THE  369 

DIRECT  SOLAR  BEAM  AT  ANY  TIME 

A METHOD  FOR  ESTIMATING  HOURLY  AVERAGES  OF  DIFFUSE 
SOLAR  RADIATION  UNDER  A LAYER  OF  SCATTERED  CLOUDS 
Marvin  L.  Wesly  and  Robert  C.  Lipschutz 
Solar  Energy,  v.l8,  no. 5,  1976,  p.467-473 

The  purpose  of  this  paper  is  l<>  provide  * simple  procedure  for 
estimating  values  ol  f>  and  f lhal  can  he  used  in  comparisons  of 
the  theoretical  performances  of  solar  collectors  of  different 
designs.  The  amount  of  solar  energy  collected  al  the  focal  point  of 
a Sun-tracking  parabolic  reflector  is.  of  course,  extremely 
sensitive  lo  the  direcl-hcam  attenuation  caused  by  clouds.  On  ihc 
oiher  hand,  Ihc  collection  by  flat-plate  receptors  is  less  sensitive  lo 
such  shading  because  the  decrease  of  the  direct  component  is 
lypically  accompanied  hy  increased  diffuse  radiation.  Ihc 
•••“•aclcrislics  of  devices  such  as  the  compound  parabolic 
concentrator  { 1 1 lie  in  between  These  collectors  view  > fairly  large 
portion  of  the  sky  (ohviating  the  need  for  continuous  Sun  hacking) 
so  lhal  both  the  direct  and  some  portion  of  the  diffuse  radiation  is 
gathered. 

A possible  '’average"  weather  year  on  Israel's 

COASTAL  PLAIN  FOR  SOLAR  SYSTEM  SIMULATIONS,  by 
S.  Schweitzer. 

Solar  Energy,  vol.  21,  no.  6,  1978,  p. 511-515* 


LW  AND  SOLAR  ENERGY  SYSTEMS : LEGAL  BIPEDIMENTS  AND  IN- 

DUGEMENCS  TO  SOIAR  ENERGY  SYSTEMS 
Richard  L.  Robbins 

Solar  Energy,  vol.l8,  p371-379,  no. 5,  1976 
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Innovations  in  building  design  and  construction  and  in  the 
use  of  new  heating  and  cooling  methods  have  been  slow  to 
be  applied  in  the  United  States.  Much  of  this  is  due  to  the 
fragmented  and  conservative  structure  of  the  construc- 
tion industry.  But  local  and  stale  laws,  as  well  as 
institutional  constraints,  have  also  severely  limited 
change. 


Pankins,  William  H. 

The  solar  energy  notebook  / written  btr 
William  H.  Rankins  III  and  navid  A.  Wilson; 
photography  by  Faria  A.  Ashkar.  — Blade 
Mom  tain,  N.  C.  r Loricn  House,  d976. 
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Aspects  of  the  Radiation  Climatology  of  Southern 
Saskatchewan  of  Relevance  to  Solar  Energy  Engineers, 
John  E.  Hay,  Department  of  Geography,  University  of 
British  Columbia,  Vancouver,  B.C. 
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Business,  ocrmercial  poster  session,  mis- 
cellaneous ...  cl976.  (Card  2) 
Includes  bibliographical  references. 

1.  Solar  heating-Congresses.  2. 
Solar  houses — Congresses.  I.  Boer, 

Karl  Wolfgang,  1926-  II.  Inter- 
national Solar  Energy  Society.  American 
Section.  III.  Solar  Energy  Society  of 
Canada.  IV.  Series. 
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Normal  Total  Heating  Degree  Days 

Design  Outside  Temperature 

Mean  Daily  Solar  Radiation 

Sunshine  Percentage  of  The  Horizontal  Valu 

Mean  Total  Hours  Sunshine 

Local  Climatological  Data 


Environmental  Action  Reprint  Series 


SOIAR  GUIDE  ANdTtflCUlATOR.  b,  Edward 
Marti,  and  David  Winit/kv 

Tins  15  » simplified  method  ot  raictilating  the  vm 
angles  and  available  heal  energy  on  a vertical  tilted, 
ot  Imtirtintal  suttare  (tom  latitudes  78'  to  48'  in 
d mtte-oents  Ptovides  a basic  understanding  ot 
where  and  how  the  sun  worts  >o  telauon  to  a build 
inq  and  sir  Acetate  overlay,  simplify  the  proee 
tlure  to  a graphic  method 

70  pages  pamphlet  |t  1976)  . $a  75 


•"Solar  Energy  Research  snd  tjeveloptnent:  Program  Balance,  HCPt 

M2S9J  |2  volumes).  February  1978. 

t"Solar  Energy.  A Comparative  Analysis  lo  the  Year  2020.  ERHQi2J22- 
78,  March  1978. 
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Z de  Winter,  Francis 

5853  Solar  energy  and  the  flat  plate  collector 

.P83  * an  annotated  bibliography  / by  Francis 

W56  de  Winter.  — Santa  Clara,  Calif,  i Ameri- 

can Society  of  Heating,  Refrigerating  and 
Mr  Conditioning  Engineers,  cl975. 

5.  SOLAR  INPUTS  FOR  SOLAR  ENERGY  EQUIPMENT  .... 

M Solar  Flux,  or  "Solar  Constant"  Outside  the  Atmosphere.  . 

3.2  Effect  of  Atmospheric  Constituents  on  Solar  Energy.  • • 

3.3  Insolation  Values  at  the  Surface  of  the  Earth  . • - 

3.3.1  Calculation  of  Insolation  Values  and  Spectra  from  First  Pr 

3.3.2  Available  Measurements  and  Correlations  of  Terrestrial  Ins. 

3.3.3  Adaptation  of  Insolation  Results  to  Flat  Plate  Calculation 
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Proceedings  of  the  14th  Intersociety 
Energy  Conversion  Engineering  Conference, 
Boston,  Massachusetts,  August  5-10;  1979. 
— Washington,  D.  C.  : American  Chemical 
Society,  cl979» 

799001  . ......  „ , 

Weight  Minimization  of  Sandwich  Type  Solar 
Collector  Panel*.  H.C.  Reuter,  Jr, , 


Elastically-Deformed,  Linear  Focusing  Solar 

Reflector,  R.A.  Powell  ...... ,7 

799004 

Fixed  Mirror  Solar  Concentrator  for  Applica- 
tion to  a 100  MW(e)  Electric  Generating  Plant, 

J.R „ Schuster,  J.M.  Neil  and  /.  Bass 15 

799005 

A Simulation  Exercise  of  a Cavity-Type  Solar 
Receiver  Using  the  HEAP  Program,  F.L. 
Lansing  . , 20 

799006 

Ceramic  Solar  Receivers,  P.O.  Jarvinen  . , . ...  26 


HEAT  LOSS  CHARACTERISTICS  OF  AN  EVACUATED  PLATE-IN-TUBE 
COLLECTOR,  by  G.T.  Roberts,  Solar  Energy,  vol.  22,  no.  2, 
1979,  p. i 37- 141 . 

Alntrad- An  experimental  and  theoretical  investigation  is  described  into  the  heal  loss  from  a flat  plate  placet! 
inside  a partial! y evacuated  glass  tube.  The  conditions  required  to  prevent  convection  losses  s:c  discussed  and  the 
effect  of  introducing  a low  thermal  conductivity  gas  evaluated. 


wao-iasaa#  National  Technical  Information  Service.  SptmqfieW. 

Va 

FIAT  PLATE  SOLAR  COLLECTOR  DEMON  A NO  PERFOR. 
MANCE.  CITATIONS  FROM  THE  MTIS  DATA  RASE 
Progress  Report.  1974  • Jul.  1S7S 

Audit,  S Hundemann  Sep  1979  168  p Supersedes 

NTIS/PS  78/0840 

INTIS/ PS -79/0928/ 6.  NTIS/PS-78/0840)  Avail  NTIS 
HC  S2800/MF  $28  00  CSCL  I0A 

Federally  funded  research  on  the  design  and  thermal efficiency 
of  air-  and  Ikruid  type  flat  plata  coRcctots  is  discussed.  Topic 
areas  cover  convection  characteristics,  methods  to  reduce  heat 
toss,  optical  coatings,  and  corrosion  control  Emphasis  of  the 
bibliography  is  on  baste  research  studies,  (This  updated  bibbogta 
phy  contains  160  abstracts.  63  of  which  are  new  entries  to  the 
previous  edition)  GRA 

NRO-1RM7#  National  Technical  Information  Sendee.  Springfield. 

Va 

FLAT  ELATE  SOLAR  COLLECTOR  DEMON  A NO  PERFOR- 
MANCE. CITATIONS  FROM  THE  ENGINEERING  INDEX 
DATA  RASE  Progress  Report.  1S70  - Jul.  1979 

Audrey  S Hundemann  Sep  1979  180  p Supersedes 

NTIS/PS-78/ 0841 

|N TIS/ PS-79/0929/4.  NTIS/PS-78/084 If  Avail  NTiS 
HCS2800/MFS2800  CSCL10A 

Citations  from  worldwide  literature  on  the  design,  thermal 
performance,  and  optimisation  of  air-  and  figurd-type  Rat  plate 
collectors  are  covered  Topic  areas  include  heat  loss  and  heat 
transfer,  effect  of  orientation,  corrosion  protection,  optical 
coatings,  enhancement  ol  performance  through  the  use  of  planar 
reflectors,  and  the  ettect  of  honeycomb  layets  on  collector 
performance  A lew  studies  pertain  to  grooved,  corrugated,  or 
V trough  collector;  Abstracts  dealing  with  methods  of  meistiimg 
the  performance  of  flat  plate  collectors  and  computer  optimisation 
studies  are  included  This  bibliography  contains  174  abstracts. 
30  ol  which  aie  new  entries  to  the  previous  edition  GRA 

SOLAR  COLLECTOR  PAIHTS-HOW  DO  THET  COMPARE? 
Ropular  Science,  vol  2lh,  no  5,  May  1979a  P- 
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A general  design  method  for  closed-loop  solar 
energy  systems.  S.A.  Klein,  W.A.  Beckman. 

Solar  Energy,  v.  22,  no.  3,  1979,  p.  269-282. 


AtKtract— A general  design  method  R presented  for  clo-.nl  loop  energy  systems  consisting  of  solar  collectors, 
sensible  energy  storage  and  a closed-loop  flow  circuit  in  which  thermal  energy  is  supplied  (through  heat  exchange) 
(0  a load  above  a specified  minimum  temperature.  It  is  assumed  (bar  the  energy  supplied  to  the  load  is  used  at  a 
constant  thermal  efficiency.  Computer  simulations  were  used  to  estimate  the  long  term  thermal  performance  of 
these  systems,  and  conelations  between  the  system  performance  and  the  system  design  parameters,  such  as  the 
collector  characteristics,  load  sire,  climatic  data,  and  the  minimum  useful  temperature,  are  presented. 

Parabolic  Concentrating  Collector:  A Tutorial. 

Jet  Propulsion  Lwb.,  15  Feb  79,  48p 
DOE/JPL-I060-12  PC  S6.00/MF  $3.50 
A tutorial  overview  of  point-focusing  parabolic 
collectors  is  presented.  Optical  and  thermal  charac- 
teriatica  of  auch  collectors  are  discussed.  Data  re- 
presenting typical  achievable  collector  efficiencies 
are  presented  and  the  importance  of  balancing  col- 
lector cost  with  concentrator  quality  is  argued 
through  the  development  of  a figure  of  merit  for  the 
collector.  The  impact  of  receiver  temperature  on  per- 
formance is  assessed  and  the  general  observation 
made  that  temperatures  much  in  excess  of  1500 
to  2000  exp  0 F can  actually  result  in  decreased 
performance.  Various  types  of  two-axis  tracking 
collectors  are  described,  including  the  standard 
parabolic  deep  dish,  Cassegrainian  and  Fresnel, 
aa  well  as  two  forms  of  fixed  mirrors  with  articulat- 
ing receivers.  The  present  DOE  program  to  develop 
these  devices  is  briefly  discussed,  as  are  present 
and  project  costs  for  these  collectors.  Pricing  infor- 
mation is  presented  for  the  only  known  commercial 
design  available  on  the  open  market-. 

A79-47797  An  evacuated  glau  tube  volar  collector  and  ill 

application  to  a solar  cooling,  heating  and  hot  water  supply  system 
for  tlsa  hospital  in  Kinki  University.  K.  Hinotani,  K.  Kanatani.  and 
M.  Osomi  (Sanyo  Electric  Co,  Ltd.,  Hirakata.  Osaka.  Japan).  Solar 
Energy,  vat.  22,  no.  6.  1979,  p.  535*5-15. 5 refs. 
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EFFECT  OF  COVER  MATERIAL  AND  PLASTIC  HONEYCOMB  ON 
C0I, LECTOR  PERFORMANCE,  by  R.  K-  Wedel , R.E.  Dammann, 
and  S-A-  Greenberg. 

Journal  of  Energy,  vol.  3,  no.  1,  Jan- /Feb.  1970, 

p. 

DEPENDING  upon  sheir  end  use,  solar  collectors  utilise 
cilltcr  one  or  two  covers.  In  general,  swimming  pool 
collectors  for  midsummer  application  need  no  cover; 
however,  collectors  used  lo  extend  the  swim  season  have  one 
cover  or  glass  or  plastic,  as  do  collectors  used  for  space 
healing  and  hot  water  healing  in  mild  climates.  For  healing  in 
cold  climates,  hoi  water  heating,  and  for  air-conditioning 
applications,  collectors  arc  used  that  have  cilltcr  a selective 
black  absorber  with  one  or  two  covers  ora  flat  black  absorber 
with  two  covers.  The  cover  materials  used  arc  cilltcr  glass  or 
plastic.  For  high  temperature  collectors,  glass  covers  arc 
preferred  because  they  arc  opaque  in  the  longer  wavelength 
’ (infrared)  region  and  improve  the  efficiency  by  reducing 
radiation  of  energy  to  the  sky.  The  plastics,  on  the  oilier  hand, 
arc  cheaper  and  lighter  and,  therefore,  offer  an  attractive 
alternative  when  their  optical  properties  arc  similar  or  better 
than  those  of  glass. 

Performance  Evaluation  of  Swbir  Fdmw  and  Screens. 

Johna-Manvilie  Sales  Corp.,  Apr  79, 71p 
AD-A070  039/3VVE  PCS5.25/MFS3.00 

The  use  of  solar  films  and  screens  to  reduce  ener- 
gy usage  is  surveyed  by  means  of  Market  and  Litera- 
ture Surveys  that  provide  basic  information  on  the 
availability,  manufacture,  function,  cost,  and  solar 
optical  properties  of  solar  films  and  screens.  A sim- 
plified method  of  determining  potential  energy  sav- 
ings is  given  in  a step  by  step  format  that  includes 
consideration  of  solar  heat  gain,  heat  loss,  and  day- 
lighting aspects  of  the  application  of  solar  films  and 
screens.  This  simplified  hand  calculation  proce- 
dure should  provide  an  interim  means  of  providing 
the  energy  saving  information  required  by  the  Ener- 
gy Conservation  Investment  Program.  More  sophis- 
ticated methods  of  calculation  are  under  develop- 
ment by  the  Lawrence  Berkeley  Laboratory  under 
a contract  with  the  Department  of  Energy.  Thie 
computer  model  technique  combined  with  empirical 
data  should  be  available  by  ir.id  to  end  of  year  1979. 


EFFICIENT  rPFSNEl  LENS  FOR  SOLAR  CONCENTRATION,  by  E.M. 
Krltchman,  A. A.  Frlesem  and  G.  Yekutieli,  Solar  Enerqy, 
vo I . 2?,  no.  2,  1979,  p. 119-125. 

Mwlrart— The  ilesfl.ipmrnl  effort  in  optical  component.  fn  optimally  concentrating  sol.tr  rnripv  has  Ihuc  (, 
emphasized  irtlecli.i,  elements.  m«  h a,  cylindrical  and  compound  parabolic  micron  In  Ib.s  paper  we  conside 
transn;,-.' van  elements.  particularly  a new  design  fin  an  effu*eiii  linear  fiesnrl  tens  c apable  of  high  r >ik  rnlralmn  (or  , 
»i'f"  acceptance  angle  The  predicted  performance  of  the  lens  is  comparable  to  that  ol  the  "uleal"  relleclor  wlul. 
pcn.idin*  greater  reliability  at  a lower  emt 
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( hnrnrteri/ntion  of  Ounhed  Ginns  an  a Trannpired 
Air  Healing  Solar  Collector  Material. 

Loa  Alamna  Scientific  Lab.,  1979  6 p 
LA  VH  79  1.136  PC  $5  OO/MF  S.1  50 
The  use  of  crushed  glass  matricies  as  the  heat- 
absorbing media  in  air  heating  solar  collectors  is 
investigated.  An  experimental  program  was  under- 
taken to  characterize  the  most  likely  candidate  glass 
types  and  sizes  by  measuring  pressure  drops,  op- 
tical extinction  coefficients,  and  volumetric  heat 
transfer  coefficients.  Bed  efficiencies  were  also 
measured  and  found  to  be  similar  to  those  expected 
for  screen  matricies  unless  critical  amounts  of  clear 
glass  were  used  as  a top  layer,  which  results  in  lower 
efficiency. 


FliAT-PLATK  SOLAR  C0UJ9T0R  MATFJ1IAI.C.  M.  I,.  Day  and 

0.  S.  Romr. 

Snmpo  Quarterly,  vul  11,  no  1,  Noveml<*r  inrfo,  T>. 

37- 

The  desirability  of  specific  materials  and  designs  for  conventional  flat  plate 
so  ar  rol lector  components  is  considered  Then  a methodology  for  choosing  the 
n ost  economic  component  is  presented.  e«nsis|,ng  „f  a computer  simulation  amt  a 
rate  of  return  analysis.  The  effect  of  rising  conventional  fuel  costs  is  examined 
Tramples  of  using  the  methodology  are  given,  based  on  Southern  California 
climatic  and  u*cr  demand  conditions.  Selective  ahv.rher  plate  matings  and  film 
inner  glazing  arc  shown  to  he  economic,  yielding  a rate  of  return  of  23*  and  29%. 
respect  tvely . 


A NEW  APPROACH  TO  LOW  COST  LAPC.r  APEA  SCLCCTIVE  SUR- 
FACES for  photothermal  conversion,  n.  k.  r.unta, 

F.  K.  Tiwari,  0.  P.  Agnibotrl. 


Enemy  Research,  vol  3,  no  4,  October-  Pec  ember  1979, 
p.  371-377. 
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HIGH  TEMPERATURE  SOLAR  COLLECTOR  WITH  OPTIMAL 
CONCENTRATION:  NON-FOCUSING  FRESNEL  LENS  WITH 

SECONDARY  CONCENTRATORS 
M.  Collares-Pereira 

Solar  Energy,  vol . 23,  no.  5,  1979,  pp.  409-420.  ' 

AMnet— A non-evacnatcd  collector  consisting  of  a linear  Fresnel  lens  and  ■ second  stage  concentrator  of  tile 
CPC  type  is  described  and  tested  in  detail.  Use  of  a Fresnel  lens  accomplishes  two  different  objectives 
simultaneously;  it  allows  for  the  design  of  a nearly  ideal  light  collector  (of  the  CPC  type)  of  high  concentration  »nd 
height-to-aperture  ratio  close  to  1 and  plays  the  rote  rt  a cover,  making  the  collector,  less  sensitive  to  the 
environment  than  one  with  exposed  reflector  surface.  The  geometric  concentration  is  15.56  and  the  acceptance  half 
angle  is  3°.  The  optical  efficiency  measured  with  an  Active  Cavity  Radiometer  (ACR)  is  65.6  per  cent  and  the 
efficiency  at  A7/J  of  0.235  is  48  per  cent  (AT  " Tgy  fluid  Tftmh  c 200°C,  /ach  = 850  W/m2),  Heal  loss  measurements 
for  double  glared  configurations  are  reported  and  the  resulting  efficiency  at  MU  of  0.3  is  predicted  to  be  4fl  per 
cent.  These  numbers  are  expected  to  be  raised  by  3 percentage  points  for  a next  generation  of  lenses.  The  cohector 
4s  mounted  with  its  tracking  axis  oriented  NS  since  EW  tracking  axis  orientation  is  impractical  for  a linear  Ercsnel 
len*.  but  its  wide  acceptance  angle  permits  tracking  by  a simple  dock  mechanism  at  constant  speed.  Two  different 
strategies  are  considered  (i)  polar  mount,  (ii)  two  adjustments  of  the  tracking  axis  a year  (summer’and  winter);  the 
predicted  yearly  performance  is  calculated  for  four  locations  and  four  working  fluid  temperatures. ; , ; « ' % 

The  projected  cost  is  estimated  to  be  $70.00/m2  (1976  dollars),  possible  because  the  construction  of  the  collector 
lends  itself  to  the  use  of  inexpensive  materials  such  as  plastic  and  glass. 

NBO- 10593  Drexot  Univ . Philadelphia,  Pa 

OPTIMAL  CONTROL  OP  DISTRIBUTED  PARAMETER 
SYSTEMS  TOR  SOLAR  THERMAL  APPLICATIONS 
PH.D.  Thesis 

Abraham  Cbbnch  1979  252  p 

Avail  Umv  Microfilms  Order  No.  7923085 

The  necessary  conditions  for  optimality,  which  generate  a 
set  vf  equations  whose  solution  yields  the  optimal  control,  were 
derived  it  was  shown  that  if  the  system  and  the  performance 
index  were  bilinear  and  if  the  control  vector  was  constrained, 
the  optimal  solution  yielded  a bang -bang  policy  for  which  the 
switching  fimrtipns  were  obtained  These  results  were  applied 
to  the  optimal  control  of  the  solar  collector  loop  systems  where 
the  objective  was  to  control  the  fluid  velocity  so  as  to  maximize 
the  net  energy  collected  A sensitivity  study  of  a nonlinear  first 
order  in  time  and  space  system  is  presented  Three  types  of 
distributed  parameter  models,  which  represent  the  dynamics  of 
the  flat  plate  solar  collector  were  derived.  Dissert  Abstr 

SYNTHETIC- RUBBER  EXTRUSIONS  FORM  LOW  COST  R0LL-0N  SOLAR 
COLLECTOR.  V.  Elaine  Stnay. 

Popular  Science,  vol  214,  no  6,  June  1979,  p.  120-125- 

You  assemble  1 1 on  sites  Just  unroll  the  mats, 
connect  the  tubes,  and  glue  to  your  roof. 
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AN  ANALYTICAL  INVESTIGATION  OF  THE  PERFORMANCE  OF 
SOLAR  COLLECTORS  AS  NIGHTTIME  HEAT  RADIATORS  IN 
AIRCONDITIONING  CYCLES.  Clay  B.  Jones  and 
Frederick  0.  Smetana.  Mar. 1979.  6Gp. 

North  Carolina  Science  and  Technology 
Research  Center,  Research  Triangle  Perk 
NASA  NASI- 14200 
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Hill,  James  Edward,  1942- 

Experimcnial  verification  of  a standard  test  nmccdiuw  r™ 
solar  collectors  / James  E.  Hill.  John  r jcnkiS.  tSoSSkf 
Jones  . prepared  For  the  Department  or  Energy,  Research  and 
Development  Branch  Tor  Solar  Hearing  and  Cooling  Oflice  or 
— w^h-an!  ScCT?^*°r  Conscrvation  and  Solar  Applications. 

''  .U  u I?Cp'-  of  Commerce.  National  Bureau  or 
Standards  . for  sale  by  the  SupL  or  Docs..  U.S.  Govt  Print  OIF.. 

iv.  126  p. : Dl. ; 27  cm.  - (NBS  building  science  series  ; 117) 

Includes  bibliographical  references. 
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United  Stales.  National  Bureau  of  Standards.  Building  science  series  ; 117. 
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SIMPLE  PROCEDURE  FOR  PREDICTING  LONG  TERM 
AVERAGE  PERFORMANCE  OF  NONCONCENTRATING  AND  OF 
CONCENTRATING  SOLAR  COLLECTORS.  M.  Collares- 
Pereira  and  A.  Rabl . 

Solar  Enengy,  vol  23,  no  3,  1979,  p.  235-253. 

Abstract  The  Lin  and  Jordan  method  of  calculating  long  term  average  energy  collection  of  flat  plate 
collectors  is  simplified  (by  about  a factor  of  4).  improved,  and  generalized  to  all  collectors,  concentrating  and 
nonconccntrating.  The  only  meteorological  input  needed  are  the  long  term  average  daily  total  hemispherical 
isolation  ll,  on  a horizontal  surface  and,  for  thermal  collectors  the  average  ambient  temperature.  The 
collector  is  characterized  by  optical  efficiency,  heat  loss  (or  U-valuc),  heat  extraction  cllicicncy,  concentration 
ratio  and  tracking  mode.  An  average  operating  temperature  is  assumed.  If  the  operating  temperature  is  not 
known  explicitly,  the  model  will  give  adequate  results  when  combined  with  the  /-chart  of  Klein  and 
Beckman. 

A conversion  factor  is  presented  which  multiplies  the  daily  total  horizontal  insolation  fl»to  yield  the  tong 
term  average  useful  energy  Q delivered  by  the  collector.  This  factor  depends  on  a large  number  of  variables 
such  as  collector  temperature,  optical  efficiency,  tracking  mode,  concentration,  latitude,  clearness  index, 
diffuse  insolation  etc.,  but  it  can  be  broken  up  into  several  component  factors  each  of  which  depends  only  on 
two  or  three  variables  and  can  be  presented  in  convenient  graphical  on  analytical  form.  In  general,  the 
seasonal  variability  of  the  weather  will  necessitate  a. separate  calculation  for  each  month  of  the  year;  however, 
one  calculation  for  the  central  day  of  each  month  will  be  adequate.  The  method  is  simple  enough  for  hand 
calculation. 

Formulas  and  examples  arc  presented  for  five  collector  types:  flat  plate,  compound  parabolic 
concentrator,  concentrator  with  east-west  tracking  axis,  concentrator  with  polar  tracking  axis,  and 
concentrator  with  2-axis  tracking.  The  examples  show  that  even  for  relatively  low  temperature  applications 
and  cloudy  climates  (5ITC  in  New  York  in  February),  concentrating  collectors  can  outperform  the  flat  plate. 

The  method  has  been  validated  against  hourly  weather  data  (with  measurements  of  hemispherical  and 
beam  insolation),  and  has  been  found  to  have  an  average  accuracy  better  than  3 per  cent  for  tltc  long  term 
average  radiation  available  to  solarcollcctors.  For  the  heat  delivery  of  thermal  collectors  the  average  error 
has  been  5 per  cent.  The  excellent  suitability  of  this  method  for  comparison. studies  is  illustrated  by  comparing 
in  a location  independent  manner  the  radiation  availability  for  several  collector  types  or  operating 
conditions:  2-axis  tracking  versus  one  axis  tracking:  polar  tracking  axis  versus  cast-west  tracking  axis ; fixed 
versus  tracking  flat  plate;  cflcct  of  ground  reflectance:  and  acceptance  for  diffuse  radiation  as  function  of 
concentration  ratio. 

INVESTIGATION  OF  A SOLAR  IIEAT  COLLECTOR 
T.  Bairnatov,  U.  Kh.  Gaziev  and  T.  Z.  AMdov 
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Applied  Solar  Energy , vol.  15,  no 

Four ^different  versions  of  solar  heat  collectors  (SKC)  are  experimen- 
tally Investigated . The  maximum  equilibrium  temperature  of  each  ver- 
sion la  determined,  with  both  direct  and  concentrated  solar  radiation. 

The  minimum  equilibrium  temperature  of  the  SHC  as  a estab- 
size  of  the  air  gap  between  collector  and  transparent  screen  is  estab 

lished. 


IEEE  Circuits  and  Systems  Magazine,  Sept, 
v.l,  no. 3,  19?9 

CIRCUITS  AND  SYSTEMS  CONCEPTS  IN  ENERGY  RESEARCH. 
Special  Issue. 

18  MASTER  CONTROL  AND  DATA  ACQUISITION  SYSTEM  FOR  A 
SOLAR  CENTRAL  RECEIVER  ELECTRIC  POWER  PLANT 

Af.A.  Sortcrurnrul,  P.M.  Pane r,  R ( Rountree, 
R.R.  Sheahan  anti  V.l*.  Wmarski 

This  [utper  describes  the  conceptual  design  arrived  at 
through  a U.  S.  Department  of  Energy  sponsored  two- 
year  research  and  development  program  to  design  the 
10  megawatt  electric  Solar  Central  Receiver  Power  Plant 
currently  under  construction  in  Bnrstow,  California.  The 
Circuits  and  Systems  concepts  related  to  ihc  Master 
Control  and  Data  Acquisition  Systems  are  emphasized. 

A7IM3677  H Orientation  studies  for  single-axis  concentrat- 

ing collectors.  S.  Jeter.  J.  1,  Craig,  anil  E.  G.  Grerm  (Georgia  Institute 
ol  Technology,  Atlanta,  Ga.).  Journal  of  Fnenjy,  vol.  3,  May-Junc 
1 979.  i?.  151-155. 6 refs. 

Tire  useful  beat  gain  ol  a linear  single  axis  concentrating  solar 
collector  is  signilicanlly  affected  by  the  orientation  of  the  collector. 

The  temporal  distribution  of  the  heat  output,  both  diurnally  and 
annually,  and  die  integrated  energy  output  vary  with  the  direction  of 
die  collect™  axis.  For  a typical  insolation  sequence,  a north  to  south 
orientation  yields  greater  annual  beat  gain  while  an  east  to  west 
orientation  gives  a flatter  annual  distribution.  Selection  ol  the  test 
collector  orientation  depends  on  this  distribution,  the  load  profile, 
and  die  thermal  capacitance  of  the  system.  The  first  two  tactors  are 
considered  in  the  definition  of  an  economic  criterion  (unction  which 
is  then  used  to  identify  the  optimum  distrilvution  ol  collectors 
among  all  possible  orientations,  A minimum  value  indicates  a 
collector  array  optimized  with  respect  to  the  characteristics  ol  the 
toad  and  the  overs!!  solar  energy  system.  White  applied  here  to  a 
particular  collector  type,  the  method  is  general  and  can  be  used  with 
other  configurations.  (Author) 
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DERIVATION  OF  METHOD  FOR  PREDICTIONS  LONG  TERM 

AVERAGE  ENERGY  DELIVERY  OF  SOLAR  COLLECTORS. 

M.  Col lares- Pereira,  and  R.  Rabl. 

Solar  Energy,  vol  23,  no  3,  1979,  p.  223-233. 

Abstract  Based  on  the  ntili/ability  concept  of  Model,  Whillicr.  Liu  and  Jordan,  an  analytical  model  has 
been  developed  to  predict  the  long  term  average  energy  delivery  of  almost  any  solar  collector.  The 
presentation  has  been  split  into  two  separate  papers:  a users  guide  (without  explanation  of  the  origin  of  the 
formulas)  and  the  present  paper  (which  derives  these  formulas  and  documents  the  validation).  The  model  is 
applicable  whenever  the  average  operating  temperature  of  the  collector  (receiver  surface,  fluid  inlet,  fluid 
outlet  or  mean  fluid)  is  known,  if  the  operating  temperature  is  not  known  explicitly  the  model  will  give 
adequate  results  when  combined  with  the  if,f-  chart  of  Klein  and  Beckman,  By  contrast  to  the  alternative  of 
hoUr-by-hour  simulation,  prediction  methods  such  as  the  present  model  and  lhc/-chart  offer  the  advantages 
of  automatically  averaging  over  year-to-year  weather  fluctuations  and  of  being  sufficiently  simple  to  permit 
hand  calculation  of  long  term  performance.  In  a comparison  with  hourly  summations  of  insolation  data,  the 
present  model  has  been  found  to  have  an  error  of  less  than  3 per  cent  for  the  radiation  available  to  a solar 
collector  and  an  error  of  about  5 per  cent  for  the  heat  delivery  of  solar  thermal  collectors. 


SEAMLESS  SOLAR  COLLECTOR , by  Dan  Ruby. 
Popular  Science,  vol.  2lh,  no.  2,  Feb. 


1979.  P-15 


Conventional  flat-plate  solar  col- 
lectors arc  heavy,  fragile,  and  ex- 
pensive to  manufacture.  And 
they’re  not  the  most  graceful  addi- 
tion to  a roof  line.  Now  a one-piece, 
thermoplastic  collector  has  been 
developed  that  may  overcome  these 
problems  and  make  solar  heating 
practical  for  more  homeowners. 


MASTER  CONTROL  AND  DATA  ACQUISITION  SYSTEM  FOR 
A SOLAR  CENTRAL  RECEIVER  ELECTRIC  POWER  PLANT. 
M.  A.  Soderstrand  and  D.  M.  Darsey 


N79  28762f  Sandia  Labs  , Albuquerque,  N Mex 

OVERVIEW  OF  SOLAR  SYSTEM  DESIGN  AND  APPLICA- 
TION PRINCIPLES 

V L Dugan  1979  11  p rets  Presented  at  dm  Solar  Energv 
Symp.  Tokyo.  5 Feb  1979 
(Contract  EY-76  C 04  0789) 

(SANO-78  2419C.  Conf-790203-t)  Avail  NTIS 

HC  A02/MF  AOt 

Solar  thormaj  energy  conversion  systems  represent  a method 
of  reducing  dependency  on  stored  energy  reserves,  this  is  done 
at  the  expense  of  an  increased  dependency  on  materials  and 
land  resources  The  various  technologies  being  investigated  to 
convert  solar  radiation  into  thermal  energy  are  reviewed,  and 
general  guidelines  which  should  he  followed  in  designing  and 
applying  cost-elfective  solar  conversion  systems  are  presented 
This  information  is  expanderl  upon  and  ilUistrated  by  a comparison 
of  performance  results  for  a range  of  solar  thermal  technologies 
and  by  one  solar  irrigation  application  in  the  United  States  DOE 

EFFECT  OF  OPTICAL  SURFACE  PROPERTIES  OF  HI GH-TEMPERATURli 
SOLAR  THERMAL  ENERGT  CONVERSION.  L.  Wen. 

Journal  of  Energy,  vol  3,  no  2,  Mar- Apr.  1979,  p.  82- 

89- 

the  effects  nf  thermal  stir  fair  properties  on  ttrr  performance  of  representative  poinl-fncuviog  solar  power 
plants  are  assessed  in  this  paper.  The  tradeoff  relationships  are  presented  in  terms  of  normalized  system  per- 
formance as  a function  of  Itrerma!  opliral  design  parameters.  Crucial  surface  properties  include  solar  reflec- 
tance. specular  Spreading  due  In  microscopic  roughness,  surface  error  due  to  manufacturing  slope  fob  ranee  or 
waviness,  anil  eonernlraior  pointing  accuracy.  Two  representative  power  conversion  systems,  a Banking  steam 
Cycle  anil  an  open-air  Itraylon  eyrie,  are  considered. 


IEEE  Circuits  and  Systems,  vol  1,  no  3, 
September  1979.  p.  18-27 


This  paper  describes  I he  conceptual  design  arrived  at 
through  a U.  S.  Department  of  Energy  sponsored  two- 
year  research  and  development  program  to  design  the 
10  megawatt  electric SolarCcntral  Receiver  Power  Plant 
currently  under  construction  in  llarstow,  California.  T he 
Circuits  and  Systems  concepts  related  to  the  Master 
Control  and  Data  Actfuixition  Systems  arc  emphasized. 


A80-18297  • //  Advanced  solar  thoimal  receiver  technology. 
A.  A.  Kudirka  and  L.  P,  Leilvmilz  (California  Institute  ot  Technol- 
ogy, Jet  Propulsion  Lalroratory,  Pasadena,  Calif,!.  American  Institute 
of  Aeronautics  and  Astronautics,  Aerospace  Sciences  Meeting,  18t!t, 
Pasadena,  Calif.  Jan.  14  1G,  1980,  Paper  800292.  10  p.  6 lefs. 
Research  sponsored  by  tire  U.S.  Depai  tment  of  Energy. 

Development  ot  advanced  receiver  technology  for  solar  thermal 
receivers  designed  for  electric  power  generation  or  tor  industrial 
applications,  such  as  fuels  and  chemical  production  or  industrial 
process  heal,  is  described.  The  development  of  this  technology  is 
focused  dri  receivers  that  operate  from  1000  F to  3000  F and  above. 
Development  strategy  is  mapped  in  terms  of  application  require- 
ments. and  die  related  system  and  technical  requirements.  Receiver 
performance  requirements  and  current  ilevelopmont  efforts  are 
covered  for  five  classes  of  receiver  applications:  high  temperature, 
advanced  Brayton,  Stirling,  and  Rankine  cycle  engines,  and  fuels  and 
chemicals.  (Author) 


MIRROR  ENCLOSURES  FOR  DOUBLE-EXPOSURE  SOLAR  COLLECTORS 
Do  C.  Larson 

Solar  Energy,  vol.  23,  no.  6,  1979.  bp.  517-52*1. 

Abstract— A conventional  fl.it-pl.Mc  collector  panel  can  be  employed  in  a double-exposure  configuration  when  the 
panel  is  glared  on  Itolh  sides  and  when  mirrors  arc  provided  to  reflect  solar  radiation  onto  the  back  side  of  the 
panel.  In  this  paper,  several  flat-mirror  configurations  are  evaluated  and  optimal  configurations  are  determined  for 
different  solar  energy  applications  at  lat.  35,  40  and  45".  The  various  mirror  configurations  are  evaluated 
theoretically  by  calculating  direct-beam  and  diffuse  solar  radiation  enhancement  factors.  Tire  enhancement  factors 
arc  defined  as  the  ratio  of  the  solar  flux  absorbed  by  both  sides  of  a double-exposure  panel  to  that  absorbed  by  an 
identical  single-exposure  panel  tilted  at  the  latitude  angle  from  the  horizontal.  The  enhancement  factors  are 
calculated  using  the  method  of  images  and  take  account  of  the  variation  of  glazing  transmittance  with  incident 
angle.  Optimal  mirror  configurations  were  determined  for  direct-beam  solar  radiation  for  both  fixed  mirror 
configurations  and  adjustable-mirror  configurations  with  semi-annual  mirror  rotations.  Optimal  fixed-mitTor 
configurations  were  obtained  for  both  winter  space-heating  and  year-round  applications.  An  adjustable-mirror 
configuration,  however,  was  determined  to  be  optimal  for  year-round  solar  collection  and  overall  to  be  most 
adaptable  to  a variety  of  solar  energy  applications.  The  same  adjustable-mirror  configuration  was  determined  to  be 
optimal  at  all  three  latitudes  and  therefore  a single  design  can  be  employed  at  diverse  locations. 

A79-37847  The  significance  of  longwave  radiation  in  llat 

plate  solar  collector  testing.  A,  A.  Green  and  W.  B.  Gillen  (University 
College,  Cardiff,  Wales).  In:  International  Continence  on  Future 
Energy  Concepts,  London,  England,  January  30  February  1.  1979, 

Proceedings.  (A79-37842  15-44)  London,  Institution  of  Electrical 
Engineers,  1979,  p.  36-39. 15  tefs. 

While  it  is  evident  that  the  longwave  radiative  flux  incident  on 
the  front  sutlace  of  a flat  plate  solar  collector  can  vary  significantly 
and  that  such  variations  attect  collector  performance,  the  problems 
involved  in  its  measurement  remain  disproportionately  large  in 
relation  to  the  small  effect  it  lias  on  outdoor  collector  test  results  for 
incident  solar  fluxes  greater  than  GOO  W/sq  m.  Methods  of 
accommodating  variations  in  longwave  flux  in  collector  testing  arc 
discussed  aiid  die  concept  of  environment  resulting  temperature  is 
shown  to  be  of  value  for  its  ability  to  accommodate  not  only 
variations  in  incident  longwave  flux  but  also  variations  in  solar  (lux 
absorbed  by  a trout  transparent  cover.  B J. 


A79  44557  The  influence  of  environmental  parameters  on 

flat  plate  solar  collector  performance.  A.  A.  Green  (University 
College,  Cat  dill,  Waiesl.  In'  Meteototoqy  tot  solar  energy  applies 
lions;  Proceedings  ot  the  Cottletence,  London,  England,  January  74, 
1979  (A79  44S51  19  47)  London,  International  Solar  Fnetgy 

Society,  1979,  p.  95- 107.  ft  tefs. 

Results  of  computer  modeling  ol  single  and  double-glazed  flat 
plate  solar  collectors  ate  presented,  in  the  form  of  conventional 
collector  peitormance  characteristics,  indicating  the  influence  ot 
Wind  Speed,  ambient  air  temperature  and  cttcclive  shy  temperatme 
on  collector  steady  state  efficiency,  for  moderate  values  ol  other 
parameters.  Variations  in  ait  temperatme.  and  in  wind  speed  lor  low 
wind  speeds  (less  than  6 m/sec)  ate  shown  to  have  more  significant 
eltects  than  probable  variations  in  ctlective  sky  temperatme.  The 
simplified  computer  models  used  in  the  Investigation  are  described  in 
an  appendix.  They  are  based  on  one-dimensional,  steady  state  heal 
transfet  analyses  of  single-  anti  double-glazed  collectors  and  utilize 
icreittly  published  empirical  results  of  convective  heat  transfer 
studies.  The  models  take  into  account  absolution  ot  solai  radiation 
try  the  transparent  coverts)  and  multiple  reflection  of  solar  radiation 
between  die  ahsotber  plate  and  transparent  covet  (s)  in  a collector. 

(Author) 

SLECTIVE  BLACK  NICKEL  COATINGS  ON  ZINC  SURFACES 
BY  CHEMICAL  CONVERSION 
P.  K.  Gogna  and  K.  L.  Chopra 

Solar  Energy,  vol.  23,  no.  5,  1979,  pp.  405-403. 


Abstract— An  electrochemical  conversion  technique  has  been  developed  to  deposit  selective  black  nickel  coatings 
of  solar  absorptance  «.9(M)94  and  thermal  emittnnee  (at  IWC)  0,0!L-0.I5  on  galvanized  iron,  /incited,  and  zme 
electroplated  aluminium  surfaces.  The  effect  of  electrochemical  conversion  parameters  on  the  microstmcture, 
optical  and  thermal  properties  and  durability  of  the  coatings  has  been  established. 


TECHNICAL  NOTE,  by  A.  Luque  and  E.  Lorenzo,  Solar  Energy, 
vol.  22,  no.  2,  1979»  p. 187-191 • 

TRANSMITTANCE  OF  DIFFUSE  SOLAR  RADIATION  THROUGH  A SERIES 
OF  PARALLEL  REGIONS. 

Herein,  results  are  presented  graphically  for  the  transmittance 
ol  isotropic  and  non-isotrnpic  diffuse  radiation  through  one-, 
two-,  and  three-glass  plates  for  several  relative  orientations  for 
the  surface  as  a function  of  the  sun's  position  in  the  sky. 


N80-1S5S7f  National  Technical  Inlotmation  Service.  Spnngheld, 
Va 

SOLAR  ENERGY  CONCENTRATOR  DESIGN  AND  OPERA 
TIONS.  CITATIONS  FROM  THE  NTIS  DATA  BASE  Proems* 
Rvtport,  1976  - Jut.  1979 

Audrey  S Hundemnnn  Sop  1979  183  p Supersedes 

NTIS/PS-7B/0838  Updates  NTIS/PS-77/0458  1 Vol 
(NTIS/ PS-7 9/ 09 26/0;  NTIS/PS  78/0830)  Avail  NTIS 
HC  $28  OO/MF  $28  00  CSCL  tOA 

Government  funded  research  on  the  design  and  operation 
of  various  types  ot  solar  energy  concentrators  is  discussed 
Abstracts  cover  the  efficiency  and  optimization  of  Ticsnel  lenses, 
V-trough  concentrators,  flat  plalc  and  parabolic  teflcclots. 
compound  parabolic  concentrators  used  in  solar  photovoltaic 
conversant,  and  lieliostar  systems  A tow  abstracts  deal  with 
heal  loss  and  cost  studies  (This  updated  bibliography  contains 
177  abstracts.  80  ot  which  bic  new  entries  to  lltc  previous 
edition ) GRA 
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CALCUIiATION  PRINCIPLES  FOR  HI3LIOSTAT  FIELDS  OF 
HOI.AR  POWER  PLANTS 
R.  A.  Zaltbi  clov 


Ami!  ier1  Sol  nr  Buerry,  vol . IS,  no.  3,  loyo.  pp.  0- 

. . p nf.,1  q nf  the  current  state  oP  theorett* 

The  article  offers  a brief  analys  tower-type  solar  power 

cal  research  Into  the  systems  or  E ower  yp  te(,. 

plants  A need  for  Jff ?KeSe?icS  ^ael  arf presented,  and  formulas 

S SS&ST£"S2  Sj^tiKTS  » arbitrary  ?adlant-enerB»  receiver 

from  heliostats  of  arbitrary  shape. 


N79-335/0’#  Uwens- Illinois.  Inc.,  Toledo,  Ohio. 

OWENS  ILLINOIS  SUBSYSTEM  DESIGN  PACKAGE  FOB 
THE  SEC  601  AIR  COOLED  SOLAR  COLLECTOR 

Fob  1979  19  p Prepared  for  DOE 
(Contract  NAS8-32259) 

(NASA  CR  161094)  Avail  NTIS  IIC  A07./MF  A01  CSCL 
10A 

The  subsystem  design  of  the  SEC  601  sofai  collector  was 
evaluated  The  collector  is  of  modular  design  and  is  approximately 
12  leet  thice  inches  wide  and  eight  feel  seven  inches  tall  It 
contains  72  collector  lube  elements  and  weighs  approximately 
300  pounds  Included  in  this  report  are  the  subsystem  performance 
specifications  and  the  assembly  and  installation  drawings  of  the 
solar  collectois  and  manifold.  ft  E S 


THE  ANALYSIS  AND  COMPARISON  OF  ACTUAL  TO  PREDICTED 
COLLECTOR  ARRAY  PERFORMANCES.  W.II.  McCumher,  M.W. 
Weston. 

IBM  Journal  of  research  and  Development,  vol  03  , no  3, 
May  1979,  p-  ?l|0-?5?. 


NBO  106*0#  Sanrlia  Lahs . Albuquerque.  N Mex 

GRAPHICAL  REPRESENTATION  OF  TMY  SOLAR  RAOIA 
TION  AVAILABILITY  FOR  ONE  AND  TWO  AXIS  SOLAR 
COLLECTORS 

L L tukens  and  R R Peters  May  1979  113  p refs 
(Contract  E-Y  76  C 04  0789) 

(SAND  79  0418)  Avail  NTIS  HC  A06/MF  A01 

Information  about  tbe  availability  of  duect  normal  radiation 
to  tluee  tracking  modes  of  concentrating  collectors  Itwo  axis, 
east  west,  and  north  south  hon/ontal  axis  bar  king  cnHcctois) 
for  tl>e  26  typical  meleorological  year  stations  is  presented  Tbe 
data  presented  include  eneigv  availability,  efficiency  based  on 
the  direct  normal  radiation  availability,  and  energy  distribution 

DOE 

N79  33661*#  Wyle  Labs.  Inc.  Huntsville.  Ala 

INDOOR  TEST  FOR  THERMAL  PERFORMANCE  OF  THE 
SUNMASTER  EVACUATED  TUBE  (LIOUIO)  SOLAR  COLLEC- 
TOR 

Sep  1979  40  p Prepared  for  DOE 
(Contract  NAS8  32036) 

(NASA- cn- 161306,  WYLE  TR  531  30R)  Avail  NTIS 
HC  A03/MF  A01  CSCL  10A 

The  lest  piocedures  used  lo  obtain  the  thermal  peiformanee 
data  (or  a solar  collector  under  simulated  conditions  are  presented 
Tests  included  a stagnation  test,  a tune  constant  test,  a thermal 
efficiency  test,  an  incident  angle  modifier  test,  and  a hot  Tilt 
test  All  tests  were  performed  at  ambient  conditions  and  the 
transient  otfecl  and  the  incident  angle  effect  on  the  collector 
were  determined  The  solar  collector  is  a water  working  fluid 


NBO  11680#  Sandia  Labs.  Albuquerque.  N Mex 

CONCENTRATING  SOLAR  COLLECTOR  TEST  RESULTS 
COLLECTOR  MODULE  TEST  FACILITY  (CMTF)  Summary 
Report.  Jan.  • Dac.  1S7B 

V F Dudley  and  R M Workhoven  Mar  1979  54  p refs 
(Contract  EY  76  C-04  0789) 

(SAND  78  0977)  Avail  NTIS  HC  A04/WIF  A01 

The  results  ate  siimmatrmi  of  tests  on  fout  concentrating 
solar  collectois  at  output  fluid  temperatures  from  100  C lo 
300  C DOE 
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turn  „/  Hu  II  \MI  mimimn  < oclliaents  limn  h '•  * ' ‘ ,,,  „u,  /(V/|/  m I/wm*  t»nh< 
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THERMAL  ArJATiYGJS  OF  GOME  FLAT -PLATE  POLAR  COLLECTOR 
REGIGNG  FOR  IMPROVING  PERFORMAWOR,  l.y  H.  L.  fUeLr-rn 
'uirl  R.  VI  nkanta. 

Journal  of  UtitTAy j v<>t.  1,  no*  I,  ,L'in./F"b.  ]r>(q 
, . . r._  i *7 . 

I hi*  effects  of  Suppression  of  Ihrrimd  ntdiuf  fop,  rtindnctiiin  :iml  'or  free  cnmcclion  hem  loss  from  the  ah- 
sorlier  of  a fkil-phitc  sohtr  collector  ore  attidytTrallv  studied.  A Iwn.dimmvmmd.  steads -smie,  lieal-iransfee 
:i  ti-.its  sis  is  developed  fora  collector  for  Hits  purpose,  tin*  analysis  aecomils  for  Hu*  temperature  gradients  fri  Hie 
fliiiil  flow  :mil  verlieal  directions  in  the  colloilor.  Hie  eollimafeif  ami  ilirfpse  nature  <>T  solar  irradiation.  Ho* 
physical  ami  ihenimilynainie  properties  of  (lie  materials  in  the  collector,  the  mmiher  of  cover  plalcs,  anv 
selective  surfaces,  ami  the  colleelor  dimensions.  I lie  spectral  naliire  of  radiation  heat  transfer  in  the  collector  is 
modeled  by  two  speelral  hands,  solar  and  thermal.  Hie  results  illustrate  that  a single  selective  surface  im  Hie 
absorber  or  on  llie  cover  plate  closest  to  flic  absorber  to  suppress  llicrinal  radiation  heal  loss  is  the  most  erfectite 
means  of  improving  flat-plate  collector  performance  when  only  suppressing  one  mode  of  heal  transfer. 
Honeyeomh  struct  ores  placed  in  the  air  pap  between  the  ahsorlier  and  cover  (date  to  suppress  free  convection  nr 
evacuation  of  the  air  pap  to  eliminate  condiuTinn  and  free  emiveelioo  are  nnf  as  effective  a method  of  Improvin'); 
collector  performance  as  seleelive  snrfares  at  hipher  ( • |()(P( ')  colledor  leinperanircs. 


A79  -13591  An  qfficient  optical  window  (or  Hat  plain  solar 

energy  collectors  K S,  Kotiti,  K.  N.  Chopra,  anil  R.  Hrad.iyna’h 
llnsmiments  Research  and  Development  F stalrfishment,  Debra  Dan, 
India)  Journal  of  Ontrit,  yol.  If),  May  .lime  1919,  p,  137  1 19  11 
refs. 

The  design  featmes  and  merits  ol  a muddied  noma)  window  for 
use  in  flat  plate  solar  energy  e.fillertms  are  desrrilied  An  optical 
wimlnw  composed  ol  two  liamn  rr.'iu  aetvlir:  plastic  sheets  tihlied 
together  is  considered.  One  of  the  inner  surfaces  of  ltd  solar  window 
has  trinngulai  projection  pails,  each  of  them  lieing  separated  from 
the  adjacent  one  by  a distance  eginl  to  the  width  of  the  tiiang>ilat 
projection  pair  at  the  top.  flic  use  of  the  triangular  piojection  pairs 
provided  in  the  mod.  bed  design  til  ings  about  a sign! brant  inrteate  in 
the  effieieney  of  the  solar  energy  collector  at  large  angles  of 
incldenre.  Reducer!  Fresnel  reflection  losses  occur  when  dip  solar 
radiation  energy  is  transmitted  through  die  modified  optical  window 
It  is  concluded  that  the  modified  opiieal  window  Assures  reasonably 
fiiqli  overall  effiriency  of  the  solar  energy  colleetof  at  and  neat 
,-ern  degree  angles  nf  incidence  and  also  imptove  it  at  large  angles  of 
incidence,  S D, 


A79  32952  Cootrdintion  to  the  study  of  optimal  condi 

dons  for  optical  concentration  in  solar  power  plant  designs  - 
Reduction  of  the  radiation  spot  provided  by  a field  of  heliostats  hy 
use  of  optimized  conical  mirrors  {Contribution  a t’ftudq  dcs 
conditions  optimales  dc  la  concentration  optiguc  dans  Ins  projots  de. 
centrales  solnires  Reduction  de  la  tache  do  rayonneinent  foutnie  par 
im  champ  ri’hcliostats,  an  moyen  de  miroirs  conlgiics  optimises).  P, 
Malilrtiirl  (Paris  Vi,  Univeisitii,  Paiis,  France).  ftevtw  tit  Phytiquo 
Apptiqiifo,  vnl.  Id,  Jan  19/9,  p,  21-33.  77  refs.  In  French. 

fiie  paper  teralls  the  limit  imposed  on  optical  concentration  by 
the  second  principle  or  Ihermodynnmics  and  the  Clausius  telahon  li 
is  shown  dint  the  best  optical  instruments  tn  attain  this  limit  are 
Conical  nr  pyramidal  minors.  An  application  lor  a solai  plant  with 
lieliostnt  field  is  examined.  Data  me  given  oil  the  balance  calculation 
rd  elementary  flux  IhintigU  a conical  minor  and  die  ronect  eslimaie 
ol  the  losses  coming  hum  inner  lellectinns.  Technological  mini 
illation  about  pioper  materials  giving  a large  rellective  coefficient  at 
high  temperatures  is  provided,  (Author) 

A79-329D5  Comparative  efficiencies  of  solar  energy  cullec 

tors,  M.  Cuban  (Uahoiatoire  de  Technologic  Oplitiuc,  Marseille, 
j Fiance)  Ih-Jiio  Jo  Physique  Api)li<im%  vol  Id,  Jan.  1,979,  p.  57  liFi 
The  geometric  efficiencies  of  basic  collector  types  aie  comp, vert 
by  examining  die  constancy  Of  their  collection  of  solar  eneigy  during 

0 rlay  or  year,  independent  of  their  dimensions,  amount  of  eneigy 
collected,  concentration,  and  the  use  ol  the  energy.  Five  basic  types 

01  collector  are  considered:  die  sun  trucking  collector,  the  flat  plate 

collector,  the  hired  stepped  Cylindrical  mirror,  a collector  rotating 
about  an  axis,  and  a fixed  spherical  mirror,  A global  comparison  rd 
these  collectors  is  pci  burned  for  all  latitudes  between  0 and  SO  deg 
hy  5 deg  steps,  for  every  month,  and  for  the  values  0 and  0.5  fnr  the 
ratio  of  minimum  power  necessary  foi  operation  of  the  installation 
to  the  maximum  power.  P T II 


evacuated  heat  pipe  solar  collector 
E.  Jlahdjuri 

Energy  Conversion,  vol  19,  no.  4,  1979,  |)p.  85-90. 

Abstract  A tubular  CvnaiiHed  sol.tr  ci'llciftir  vvilh  rcsi  itg’ui.u  pctfiuiiwnci:  characteristics  is  intro 
iliiccd  I tic  beat  transfer  front  Hu*  alwoil'cr  plaic  vvilh  sclt-utvc  mitmg  1,1  tin?  water  tubing  occurs 
wa  a heal  ■pipe  system  In  order  lo  avoid  any  delay  in  Hie  o perm  inn  Of  the  Item  pipe  due  lo  superheating 
of  the  vapour,  we  have  mimdoved  ■>  trap  mechanism  for  the  umdensrd  lupin!.  I o avoid  the  ilisaihmt- 
tape  of  the  high  no-load  tonditioH  of  the  vacuum  vrdleitnrs  we  have  used  the  physical  features  n{ 
the  crilical  point  of  Hu*  heal  pipe  wmKiiij*  lliml 

Above-  Hie  itilietd  temperature,  T,  of  the  working  fluid  Ihe  condensation  effect  will  disappear.  Tins 
means  that  aliove  I,  the  heat  transfer  property  of  a heat  pipe  will  vanish  This  Will  cause  only  a 
slight  increase  of  the  condenser  tempeiaimv  nhove  7,  of  the  lujniil  used  lor  our  heat  pipe  system 
Wl!  have  chosen  working  liquids  with  vrilrnl  it  nipnaturc  betwvett  us  I IS  (’ 

A80  11)570  tl  Design,  evaluation,  and  testing  nf  a moderately 
concentrating,  non  tracking  solar  energy  collector,  A.  Otvna  and  R. 

R.  Rannerot  {Houston,  University, Houston.  Tex.).  Amerh-Mi  Society 
of  MochvnO'il  Fnqmrirs,  Winter  Annual  Meetinq  Now  Yortr  N Y 
nor  ? 7-  IW  Ayter  79  WA  Sol 3.  10  p.  33  icfs.  Membc.s,  Si  50 
noomem|i»rs,  S3  00. 

Tliemlieim.il  performance  or  a moderately  concentrating,  non 
hacking  *ia>  eneigy  collecior  is  predicted  based  on  a senes  of 
experiment?!  evaluations  of  its  components.  Four  reflector  designs 
were  constructed  and  tested.  Six  simple  tubular  meeiver  tlesignj  and 
a collecroi  utilizing  one  of  the  reflector  designs  arid  one  of  Hip 
teceiver  designs  wetc  constructed  and  tested,  Tbp  predicted  perfor- 
mance closely  approximated  Ihe  actual  thermal  perform, we  ol  Hie 
colleelor.  The  component  evaluations  are  discussed  in  detail,  so  that 
die  analysis  can  lie  extended  to  other  designs,  (Authoi ! 


6TT 


LUMINESCENT  SOLAR  CONCENTRATORS.  I:  THEORY  OF  OPERA- 

TION AND  TECHNIQUES  FOR  PERFORMANCE  EVALUATION.  J.  S. 
Batchelder,  A.  H.  Zewail,  and  T.  Cole1 

Applied  Optics,  vol  18,  no  18,  September  15,  1979,  p. 
3090-3110. 

Techniques  nml  cnlrulntions  lire  presented  thnt  give  explicit  expressions  for  the  over-all  performance  of  a lu- 
minescent solar  concentrator  (I.SC)  in  terms  of  the  intrinsic  spectral  response  and  quantum  efficiency  of 
its  constituents.  We  examine  the  single  dye  (or  inorganic  ion)  I -SC  with  emphasis  on  the  planar  geometry. 
Preliminary  data  on  the  degradation  of  candidate  I .SC  dyes  under  severe  weathering  conditions  are  also 
given.  Armed  with  our  experimental  results  and  analysis  of  solar  absorption,  self-absorption,  and  solar  cell 
efficiency,  we  present  a new  genre,  of  solar  concentrator  with  a theory  of  operation  for  the  device. 


A7»51744  Solar  collector  at  heat  pump  evaporator-  S. 

Chauirvedi,  A.  S.  Roberts.  Jr.  (Old  Dominion  University.  Norfolk. 
Va  ) and  V.  Mci  (Illinois  Institute  ol  Technology.  Chicago,  IIU. 
IntersQCietv  Energy  Conversion  Engineering  Ctonterencc  1 
ton.  Mass..  August  5-10,  1979.  Proceedings.  Volume  ! (A79 

51726  23  44)  Washington,  D.C..  American  Chemical  Society.  1979. 

Thermal  performance  of  a solar  assisted  heat  pump  is  analyzed 
fo,  various  ambient  conditions.  In  the  proposed  concept,  bare 
. collector  also  acts  as  evaporator  for  the  heat  pump.  Results  indicate 
Tat  evaporator  temperature  0 to  15C  above  ambient  temperature 
can  be  maintained  lor  wide  ranging  ambient  conditions.  Long  term 
system  performance  of  the  system  tor  Norfolk  Virginia  indicates 
that  payback  period  oi  12  years  is  possible  lor  a base  electricity  ra  e 
of  $006/kwhr,  10%  fuel  escalation  rate  and  8%  interest  rate. 
Payback  period  can  be  significantly  reduced  .1  the  system  is 
optimized  and  i.  the  heat  pump  is  also  used  for  domeshewater 
heating. 

Thd  development  end  rmnttruetion  of  . «mu- 

A7937M6  ’ ■ 7 , c-  J.  R.  LaWler  and  G. 

lator  for  the  proof  testing  o P°  University  Ncwcastle  upon- 

■"  ***** 

1979.  p.  3D35. 13  rets.  nl.rfnrmaoce  are  reviewed  and  the 

Variables  affecting  collecto  \ ■ radiation  distribu- 

discussion  focuses  on  the  different  WP«  ^ r,incip,„  Df 

lions.  This  information  !!  . given  to  direct  radiation 

solar  simulator  construct  on.  Wdh  .uentloj 

at  the  Energy  Centre  in  the  University^, 

Newcastle-upon-Tyne  is  briefly  discussed. 


A90-18585  a A comparison  of  test  "■'J'*’* 

water  heating  solar  collector,  using  the  BSE  «l  ASHRAE  pvoc. 
dures  J P.  Jenkrns  anil  J.  E.  Hill  (National  Bu.eau  ol  S.andards. 
Washington.  D.C.).  Ameren  Society  of 
Winter  Annual  Meeting.  New  York.  N.Y..  Dec.  7 7.  1979.  P.per 
79  WA/5o!-4.  13  p.  10  refs*  Members,  S1.50;  nonmemwis,  33.0U, 

. Resea, chspomo.nl  by  the  U.S.  Dcpa.tmont  ol  Enogy. 

Five  sola,  collectors  wcic  tested  according  to  the  BSE  and 
ASHRAE  test  procedures  ami  the  results  compared.  All  live 
collectors  tested  were  modular.  Hat  plate,  watei  heating.  and 
included  single  and  rkmMe  glared  designs  with  and  without  selec- 
tively coated  absorbcis.  In  both  pioccdures.  collector  elbciency 
curves  are  tlele.mined.  The  ASHRAE  p.oceduie  consists  exclusively 
ol  outdoor  testing  whereas  the  BSE  Procedure  requi.es  a ^mbrna- 
tion  of  outdoor  and  indoor  testing  (no  ..radiation)  to  determine  the 
collector  s optical  and  thermal  loss  draractemycs.  1 entirety. 
During  the  indoor  testing  in  th.s  study,  the  i,-.v;,onmental  r« 
conditions  were  controlled  and  regulated  by  use  ol  5f*cu>»V  '' 
environmental  simulator  to  investigate  the  ellcct  ol  wmd5'^*d 
•sky-  temperature  on  the  tbetmal  loss  character.sl.cs  of  '^collec- 

,0rS*  v.  as  V 

1979 


AIChE  Symposium  Sirlos.  v.75, 
no.lB9v 

fSSJSuV 

Wth  National  that Transfer 

Carf.  held  San  Ww®.  ' • ' ‘or  A conti\ol  stoatecv  for  a 

SSSSm  COLLECTOR  FIEI.0  K.  * « 

DSl-,«  ol  t distributed  sol«  tollectof  field  It  developed  to  enluole  t proposed 
- control  concept.  The  simulation  Is  designed  to  lest  whether  toe  Held  tempersluro  Is 
' acceptably  controlled  with  various  types  ol  cloud  cover.  Relstlvely  simple  component 
descriptions  ire  combined  into  s comples  model.  Selected  simulation  results  are 

•rescnlel.  , „ 

A7 9-47795  Relation  between  concentration  ami  »ccfp- 

nnee  in  solar  collectors.  F,  Grasso,  F.  Musumcci.  and  A.  Ttrglia 
(Catania.  UoivcrsitS,  Catania.  Italy).  Solar  Energy,  vol.  22,  no.  6, 

1979,  p.  521  525. 7 rets.  ■ . 

The  maximum  concentration  ratio  lias  been  derived  by  Winston 
lor  optical  systems  having  an  angular  acceptance  described  by  a step 
function.  In  this  paper  a mote  comprehensive  relation  “tween 
maximum  concentration  ratio  and  angular  acceptance  is  <*ta.n«d. 

This  relation  is  valid  for  any  acceptance  function:  the  proolis  based 
on  thermodynamics  and  is  valid  for  large  angles  as  well.  The  total 
energies  collected  yearly  by  concentrators  having  ddfe.em t accrp- 
tance  functions  arc  compared. 
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PERFORMANCE  OF  AN  INEXPENSIVE  CONSTANT  SOI  AP 
COLLEC rOP/STOPAOE  SYSTEM  IN  GROUND.  *\  S.  SoHha 
A.  Srivastava.  G.  N.  Tiwarl. 

Fnorny  Research,  vo!  3,  no  4,  Ortohnr-Pncp»nh»‘r  1979 
p.  379-387. 
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A7^  37951  Solar  tower  powrr  plant*  Qpfrmrration  of  Ht* 

mrrvor  field  and  appliratioo  to  tha  firW  r«U  affect  (la*  central** 
Alec  tr  molar  r»*  A tour  Optimisation  rfu  champ  Hr  r+flerteur*  at 
application  A l aHat  da  tarda  du  champ)  C Me»*rer  (fbctintA  »V 
f ranee,  (hM.irmr.it  Ftsar*.  Chatnu.  Vndmn.  franra)  Hr*,*  riv 
Ptiy\Hj,,r  Af  1 U„J, /*V  vnl  M bn  1979  p I ?(1  1?  »af*  In  Fi*nrh 
• A method  for  optimizing  the  design  of  the  mirror  field*  of 
*nl»t  tower  rmtaH.it  ion*  n |>ropo*ed  Two  cKararter  ntrr*  of  tt»e 
ma rot  heM  are  important  m thr*  method  the  dupe  of  the  mirror* 
and  then  rirttrihtitmn  Thr  di*tirbufion  of  ttra  mirror*  in  the  field  i* 
haticallv  deter mroerf  try  orientation  affect*  (the  ro*mr  effect). 
#»*dow*.  and  thr  marot  technology  H the  receiver  lo**e*  are 
orryligihle  the  thafte  of  the  field  for  a given  ten  am  and  tower 
iVpmHt  only  on  the  maror  tor  fare  For  nonnegliqible  receiver  Intse*. 
the  drape  of  the  field  <|*f  tend*  ttronqly  on  the  orientation  of  the 
reflected  flua  rarer vmq  vrrfare  P T H 

N80  1§€?8*f  Acuiea  Cnrp  Mountain  View  CaM  Alternate 
friergy  Division 

LOW  COST  POINT  FOCUS  SOLAR  CONCf  NTRATOR 
PHASI  1 Final  Report 

( V Nelson  | C OerhHfqe  0 frsfcine  R A Maratrhm  W A 
Niameyar  M J Ma;-»ushita  and  P I Ovedy  16  Mar  1979 
260  p Prepared  ftv  JP| 

(Contract  JPI  955706) 

(NASA  CR  167839  JPl  9560  26  Acre,  f R 79  3401  Avail 
NTIS  HC  A17/M7  A01  CSC  l 10A 

The  result*  of  the  preliminary  rtevgn  study  for  the  low  cost 
point  focus  solar  concentrator  IlCPfSCI  development  program 
are  presented  A summary  devriplion  of  the  preliminary  de%»g.. 

•*  given  The  design  philosophy  used  to  achieve  a cost  effective 
design  for  mas*  production  is  described  The  concentrator  meets 
alt  design  requirements  specified  and  is  based  on  prac  treat  design 
^ • '.olutrons  m every  possible  way  Rf  S 


i r »tl  » »nt  r.  l f ,„f|  ,l„rh0pr.M,  I ff, 

,.f|  I, .It  f|  III.  r,  ..Mvt . ftl-lnfirr  if  , 

‘•’I  *19-  ♦ *1  |*y  Htr  *’f  fin*  I 
’ I i’  I • I ruin  Hm  * r 

**-  frt  d1. , , *,  »t  ...  9 ,t  ,♦% 


A79  4 7651  • 0 A mobile  apparatus  for  tolar  collector  testing 

G B Mntchfcr**  ITeva*  Instrument*  Inc  . ( alias  Te*  ).  F F S*mon 
(74  ASA.  lewd  Research  C enter  Cleveland.  Ohn).  and  L_  C 
Rurmeister  (Kansas.  University.  Lawrence  Kan  I American  Wefy 
of  Meehan*  . W f ng#nee»i  TV s#gn  f ngrneerrng  C nrtferenre  and  9v>w 
ChicMfn  III  7 W 7979  7\grer  79  Of  $ 6 p 14  refs  Grwd  Nn 

NsG  T0R7 

The  design  construction  and  operation  of  a mobile  apparatus 
for  solar  collector  testing  (MA’XOTI  r*  described  The  MASCOT  n a 
self  contained  test  unit  costing  about  $10  000  whose  only  eternal 
rer^jirement  for  ope* st-on  is  electrical  power  and  which  is  capable  of 
testing  two  water  cooled  flat  plate  solar  collectors  simultaneously 
The  MASCOT  IS  small  enonqb  and  lr#*t  enmMpi  to  he  transported  In 
•ny  geographical  site  for  outdoor  tests  at  the  location  of  collector 
usage  It  has  been  used  m both  indoor  tnla*  simulator  test*  and 
outdoor  fasts  (Author) 


A79  36634  fVartical  design  constderaf tons  for  CPC  mlar 

colter  tor*  A Rabl  (Argoone  National  labor  dory  Argo  one  16  ).  N 
R Goodman  and  R Winston  (Chicago  Unne  »vty.  Chreagi  16) 
Sntm  fnergy.  vol  ?7.  no  4.  1979.  p 373  3R1  75  ref*  FROA 
ti g>po«ted  research 

Several  p radical  problems  are  addressed  which  arise  in  the 
design  of  sola*  collectors  with  compound  parabolic  conrentr  atg*  s 
ICBC's)  They  deal  with  the  selection  of  a receive*  *VPT  optimum 
method  for  introducing  a gap  between  lecetvet  and  retted o»  to 
mmrmice  optical  and  thermal  losses  arvf  the  effect  of  • *ms 
envelope  around  the  receiver  Thn  paper  a*xr  dealt  with  the  etfed  of 
mirror  errors  and  receiver  misalignment,  ad  the  effect  of  the 
temper a^ur*  difference  between  IKud  and  dtsorher  plate  The  merits 
of  a CPC  as  a second  stage  concentrator  are  analysed  (A.*  hod 


N 79  33666*1  Wyte  labs  fnc  Huntsville  Ala  Sob'  fnergy 
Systems  Otv 

INDOOR  Tf ST  FOR  TMfRMAl  Pf  PFORMANCf  Of  TNf 
Of  TC  100  II0UI0  tOlAR  COllfCTOR  ItQMT  ANO 
TIN  TUB!  CONFIGURATION 

Sep  1979  47  p Prepered  for  DOf 
(Contract  NASS  320361 

INASA  CR  161305  WVIF  TR  631  36R)  A%»4  NTlS 

HC  A03/M7  A01  CSCl  10A 

The  thermal  performance  of  a (quid  solar  cottar  tor  was  tested 
m enjhf  and  ten  tube  ronhgur atmns  under  srmulated  condrbons 
A time  constant  test  and  an  mode*.*  angle  modkNe*  test  we»e 
•Ho  conducted  to  dessumma  the  transient  and  mretant  angle 
effects  no  the  coffee  tor  Performence  loss  w*«h  ercessory  rovers 
•s  demonstrated  The  gross  enttertor  a*ee  is  efv%,»r  17  4 R sg 
without  manrfokf  and  19  1 f!  sg  erth  men* fold  The  cottectoi 
w^Nghf  is  approximately  60  pounds  empty  end  75  pounds  with 
menrfoW  a I 


A79  38161  » We  collector  snn*  and  rfcegn  Annrerve 

J R M»*wHI  (Tne  Ur*#vrusi*y  Aiirfm.  Tev  1 Ameraen  Institute 
Aernneifat  and  A«fr*uwed«-t  fnergy  Svsvemt  Oerter 

wee  Or/andb.  f Is  P»nw  4 ft  7979  Ayer  79(971  6p  6 *efs 

A method  lor  prwfa  tmg  the  performance  of  Rat  plate  via 
energy  entterfors  t*  pugntef  The  derivation  r%  based  on  the 
acvrmptions  of  the  Mnttel  Whrtt*e*  Rios  merhnd  (1956  19591 

however  the  prerent  apt e oath  is  more  closely  related  to  rncen 
t tonal  heat  transfer  analysis  The  local  anil  tweraR  energy  gam  of  the 
colle*  t«M  are  found  m terms  of  the  inlet  fluid  tern* te* after  The 
rmwlifted  apprnarb  give*  tesuhs  deer  if  y comparable  to  th**se 
oMatned  by  the  effectiveness  number  of  transfer  worts  method  and 
are  wt  arcvptable  argeement  with  evperrmeot  The  eft tr  tenry  and  n*s» 
taint  curve*  of  live  rotted  or  type*  are  given  and  thee  use  e*  sete*  tmg 
a c otlrctoT  few  a given  apphratee*  ts  dwrtrssed  CKO 

N60  16666#  Natmnal  Tachmraf  Info* matron  Sarvrre  Spnngtrefd 

Va 

601 AR  fNCROV  CONCf  NTRATOR  Of  SIGN  ANO  OPCRA 
TION6  CITATIONS  FROM  TNf  f NGINf  ( RING  INOff  X 
OATA  BASF  Progrgaa  Report  1970  J%d  1979 

Audrgy  5 Hundomann  Sop  19  79  725  p Supersedes 

NTIS/ PS  78/OB 39  Updates  NIIS/PS  77/0469  7 Vol 
(NIIS/PS  79/0977/6  NTIS/PS  78/0839)  Ava4  NIlS 
HC  S7f  00/Mf  S7BOO  CSCl  10A 

Wnddwrda  resee*rh  on  the  design  and  operation  of  various 
type*  of  snler  energy  concentrators  is  discussed  Tape  areas 
cove*  thermal  and  op  teal  performance  of  Fresnel  lenses 
compound  parabolic  concentrators  Rved  meror  concentrators  and 
planer  re6er  to*  enhancement  of  Set  plat  rottector  systems  A 
few  abstracts  deal  wdh  V trough  concentrators  and  methods  to 
calculate  pertormeore  n»  concentrators  A separate  KubMbed 
Search  on  hehostet  systems  «s  a variable  Thn  updated  hrhfcngiapby 
r on  tarns  270  abstracts  53  of  wturh  a*e  new  entries  to  the 
prewnus  edrtion  QUA 
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A79-53490  Optimization  of  a fixed  tolar  thermal  col- 

lector. J.  0,  Garrison  (San  Diego  State  University,  San  Diego,  Cali!.). 

Solar  Energy,  vol.  23,  no.  2,  1979,  p.  93-102. 1 1 refs. 

Criteria  are  presented  for  optimizing  solar  thermal  energy 
collection.  These  criteria  are  then  used  in  setting  the  design  of  a fixed 
solar  thermal  energy  collector.  This  design  is  obtained  by  proceeding 
carefully  through  a series  of  optimization  steps.  While  seeking  near 
optimum  performance,  features  have  hcen  retained  which  should 
lead  to  low  cost.  Initial  optimization  steps  lead  to  an  all  glass  vacuum 
collector  tube  whose  side  and  lower  walls  are  internally  silvered  to 
provide  optimal  Winston  concentration  on  an  interior  glass  tube 
coated  with  a selective  absorber.  Heat  transler  calculations,  per- 
formed for  an  array  module  of  these  collector  tubes,  produce  values 
for  the  radiation,  heat  conduction  and  pumping  losses  and  indicate 
operating  conditions  which  minimize  these  losses.  Near  this  min- 
imum, heat  conduction  and  pumping  losses  are  small  and  can  usually 
be  neglected.  Liquids  provide  much  bettor  heat  transfer  than  gases. 

(Author) 

SOLAR  COLLECTOR  MANUFACTURING  ACITIVITY,  JULY  1977 
THROUGH  JUNE  1978. 

Solar  Heating  & Cooling,  v/4,  no. 3,  Apr. 1979,  P-7- 


OC  nhvsics  of  thin  films  : advances  In  research 

171  and  development,  v.  3.0  / edited  b*  r.ftP rge 

Hass,  Vmiri.cn  F.  Francomhe.  — Few  York  : 
v.10  .'“-endemic  T>ress,  1°7R. 

xi,  324  o.  : ill. 

Spectrally  Selsclive  Surfaces  for  F>l{otothcrmal 
Solar  Energy  Conversion 

«v  . . 

It.  E.  Hahn  ami  ft.  O.  Scraphin 

I.  Introduction  ' 

II.  Fundamentals  ofThototherma!  Solar  Energy  Conversion  * * 

HI.  physical  Processes  and  Materials  Systems  for  Spectrally  Selective  Surfaces ....  -8 

P.cfcrcnces  * * 

SA&PiE  QisnHi»rlyc  v J08  nool  Oct* 

1978 

MATERIALS  APPLICATIONS  II*  ADVANCED  ENERGY 
SYSTEMS n Special  Issua  - 10th  Anniversary  Issue) 

SPECULAR  MIRRORS  FOR  SOLAR  ENERGY 
APPLICATION - ..M 


THE  DEPENDENCE  OF  OPTICAL  PROPERTIES  ON  THE 
STRUCTURAL  COMPOSITION  OF  SOLAR  ABSORBERS:  GOLD  BLACK, 
by  P.  O'Neill,  A.  Ignatiev  and  C.  Doland. 

Solar  Energy,  vol.  21,  no.  6,  1978,  p.  465-468. 

Recent  interest  in  the  utilization  of  solar  energy  has 
prompted  this  investigation  into  an  understanding  of  the 
basic  physical  concepts  underlying  the  absorption  of 
solar  radiation  by  a material.  Materials  known  as  “solar 
blacks"  (gold  black,  carbon  black,  and  many  others)  have 
been  classically  used  as  good  solar  absorbers  1 1 1.  These 
materials,  generally  stable  only  below  ~30trC.  are  noted 
for  their  extremely  low  reflectivity  throughout  the  solar 
spectrum.  R < I per  cent,  and  yet  they  are  absorptive 
enough  to  provide  complete  extinction  within  a few 
microns  of  material.  The  basis  for  such  ideal  optical 

properties  lies  in  the  particulate,  low  density  nature  of 

the  filtns|2|.  However,  the  precise  dependence  of  ab- 
sorptance  on  microscopic  structure  is  unknown. 

The  analysis  of  the  dependence  of  solar  absorplance 
on  absorber  microscopic  structure  has  been  undertaken 
for  a lest  solar  black:  gold  black.  The  information 
obtained  will  be  useful  in  the  development  of  a high- 
temperature  stable  solar  absorber  through  the  concept  of 

modifying  the  surface  morphology  of  a material  so  as  to  ji 

obtain  the  optimal  structural  properties  for  maximum  | 

solar  radiation  absorption.  f 

TECHNICAL  NOTE,  APPROXIMATIONS  TO  THE  CPC-A  COMMENT  ON 
RECENT  PAPERS  BY  CANNING  AND  BY  SHAPIRO,  by  M. 

Collares -Pereira,  J.  O’Gallagher  and  A.  Rabl  * 

Solar  Energy,  vol.  21,  no.  3,  1978,  p.  245-246  ] 

\ 

The  purpose  of  this  note  is  to  clarify  the  I,**,  invotvH 
approximating  the  compound  parabolic  concentrator)  (CPC)II- 
3)  or  other  "rtca!"  concentrators  (e,g.  asymmetric  idea' 
iZirT™.  f,?0" ■»*»*  shapes,  Errors  m recent 

articles  by  Cannmg(5|  (see  Gtmiee!ft||  amt  Shapiro|7|  show  that  j 

some  misconceptions  persist. 
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-01/ R CDNCFIfTRATING  PROPERTIEn  OF  TRUNCATED 
HEXAGONAL,  PYRAMIDAL  AND  CIRCUI/R  (DUES, 
bnald  G.  I urldw  I,  G«  orgr  !..  SI  rob*  l , ■. 
I'ivi'1  L.  Shf-|ly 

APPli"i  Optics,  Vol . 17,  No.  15,  Ay^st  L, 

' • f . 431-  3W»  >. 

In  this  pn/rr  «r  study  the  solar  rum rut  rating  pr* >|> 

• rtii-s  .if  stmrulnrlv  reflecting  truncated  pyramidal. 
hexagnii.V  'a ml  circular  The  firsl  two  nmfigu 

ralinns  pa  "V  well  for  easy  transportation  ami  assembly, 
ami  when  used  multiply  pmx  ide  mtilnrin  niNTrap* of  the 
mHerlii?  area  For  inursl  effective  use,  Ihe  ivmmrtry 
axis  oj  the  nuns  will  lie  |minted  toward  Ihe  sun  We  are 
also  interested,  however,  in  the  performniNe  of  the  rones 
when  the  pointing  is  imperfect.  For  this  purpose  we 
define  the  direction  of  the  solar  ravs  hv  a |mlar  angle  A 
(or  ->  1 ami  azimuthal  angle  </i  with  res|iert  to  the  normal 
of  the  ;i|MTlurr  of  the  rones  as  shown  in  Fig.  I.  Their 
radiance  at  the  hase  of  the  rone  will  depeml  upon  Ihe 
half  angle. 1 between  two  opposite  sides  of  the  rone  when 
the  sides  nre  extended  to  their  |>oint  of  intersection  and 
also  upon  the  maximum  nnmltcr  of  reflections.  N that 
take  place  within  the  rone  liefore  the  rays  reach  the 
base 


FIIDRBSCFNT  LDI/R  ENERGY  COLLECTORS:  OPERATING 
WDITICMIS  WITH  IFFUBF  LIGHT. 

A . Gowt rberger 

API  lie,,|<orySir8’  VoU  lf>’  No‘  U’  August  1T78. 

Recently  tl*c  advantages  of  employing  flurwrvcvnxv 
phenomena  for  sol.ir  merge  vonuisron  mm- outlined 
I *- - 1 I*  shown  m |||  that  h\  using  several 

vdltxioi  plates  hi  m-i ks  the  solar  spextrum  eonkl  tv 
snhxlivtxlcxl  into  difleirnl  cncrgv  fractions  and  fed  into 
s»d.u  1 ells  adapted  for  these  waxelenglhs  Suipiisiuglv 
high  conversion  cfl*  vncicx  appear  IhcorelKallt  poser 
hie  As  was  put  forth  in  our  pres  tons  publication, 
substantial  cxpxarmxail.il  diffw nines  hase  to  tv  met- 
xomx  before  a pr  act  sal  application  of  thexr  collectors 
can  be  ctixisa.ned  I hese  practical  problems  aic  not 
the  snbfex l of  the  presxail  |si|vr  Rather,  sonv  rvwxa 
conseleiatNins  will  be  pri-w-nlxd  here’  dem.Histratine 
cxen  more  favorable  results  than  Ihe  pun  ilm|  paper 
by  taking  conditions  umler  difluse  light  intir  aceuunl 
Also  the  heat  nlamed  in  a collector  will  he  estimated 
* >*hcr  gcornetii.  al  shapes  of  solicitors  will  tv  evaluat- 
ed and  finally  an  error  in  1 1 1 corrected 


PLANAR  SOLAR  ENERGY  CONVERTER  ANO  CONCENTRATOR 
BASEO  ON  URANYL-OO^EO  GLASS. 

Nature,  v.2/4,  July  1973  13th,  p . 1 <«<•  - 1 U 5 . 

A major  improvement  of  solar  cell  efficiency  is  described 
here  which  uses  a fluorescent  plane  glass  10  convert  and 
concentrate  the  nltravmlcl  (UV)  anrl  bine  part  of  the  solar 
spectrum,  thus  increasing  the  possibilities  of  photovoltaic  cotar 
energy  conversion  An  advantage  of  our  devter  ts  fha:  the  heal 
energy  coming  directly  from  the  Sun  will  he  dissipated  over  the 
large  area  of  the  glass  and  only  Ihe  energy  in  the  visible  part  of 
Ihe  spectrum  will  reach  the  solar  cell.  Moreover,  the  excess 
between  the  absorbed  and  band  gap  energy  which  is  evolved  as 
heal  in  the  solar  cell  will  be  diminished  bv  decreasing  the 
difference  in  wavelength  between  the  useful  and  excess  energy, 
and  thus  ihe  solar  cell  will  be  healed  to  a much  lesser  extern 


PER  E0RMANCr  ANALYSIS  OF  A PAHCAKE  AASOPRFP-Mfl ICAL 
HEAT  EXCHAwr.eo  pnR  A SOLAR  CONCrNTPATOR . 

W.S.  Duff. 

J.  Ervqi  neof  i r*q  Power,  v.100,  no.l,  Jan.  1973,  p. 173-31. 

74m  paper  prrnrnln  a n analyn it  nf  the  prrf'Wmant  r nf  a pant akr  m ih  • htlirml 

heat  rtchanger  ft*  tine  tilth  p**tnf  fncun  nnlar  rnnr rnlrtthng  rnWr  tnr%  "Ihr  >*»tn«t/wi/  ihf 
frrrnrr  hrtii  cm  I hi*  f\pr  rtf  ahnnrhrr  and  mttnl  ttlhrr  rta tr  ml  rot  mg  nnlar  t ttllrtlttr  ahn,*h 
rr*  i«  that  th.  intrnnify  nf  mot  rntratrd  rndtahtm  mrmrdamrmfh  merramm  frem  ihr  told 
lo  Ihr  nutlet  nf  thr  hrat  rtf  hanger  hthr  A prrffwmanre  ripri i«««M  /nf  iht*  ah%**her  l\pr 
••»:**  radial inn  dmfnhution  m drnt'ed  aad  unrd  iniairulatr  thermal  pet  f**  mam  r foe  %n<» 
ft  I dtfferen i rh+ttrhrr  drntgnt  llirrmal  /trrfnemaate  ft*  ihenr  drntgt m I*  then  tabulated 
tming  ft  performance  nnal\*  i»  hnnrif  nn  ihr  «i  mpti/\wg  Ihttl  thr  hrot  * tthmng 

rr  Inhr  in  urttfnrmix  irrodtitlrd  and  ihr  (n«t  pt  rfnrm«r%rr%  #rr  ftmtftftrrd  Thr  t inmi*t9ty*t 
indicate*  that  thr  different  ritdialmn  dmlnhulttm  annum  pi  i,m%  lead  la  differ  ml  ahs.+h,  r 
dmtgn  ch'Hrtn  fa  pttrfictilar,  Ihe  ntmph/ung  annumpima  memlalen  thermal  /nr 

tnrreanr*  in  ah***rher  ■» rr 
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TECHNICAL  NOTE,  OPTICAL  PROPERTIES  OF  COMPOUND  CIR'ULAR 
ARC  CONCENTRATORS,  by  R.  E.  Jones,  Jr.  and  0.  C. 

Anderson 

Solar  Enerpjr,  vol.  21,  no.  2,  p.  1U9-151*  1978 

Solar  raduiKW  romrnlralort  may  hr  dnidrd  HMo  focatmp  aod 
non  foe  mine  lypet  Focutmp  concrnirainrt  tuck  n the  familiar 
pinholk  dtth  or  cvl.ndr*  prndmr  a point  nr  Nor  image  aith  ■ 
hiirk  degree  of  concentration  I hr  clmf  dicadyantaget  nrr  that 
lhr>  require  continual  if»>  king  In  folio*  ibr  tun.  and  that  ihry 
do  nol  codec!  diffute  radiation  Non  locating  coacrMratort.  on 
l hr  olkrr  hand.  accept  radulmn  o>re  a niqre  of  aiqlo  Fur 
appropriately  designed  crbafreal  non  fm  using  roncrmralon. 

»ilh  Ihr  long  a»«  onrnlrd  ejcl-aett.  diurnal  linking  n nol 
required  and  only  occavonai  nil  ad|intmrnli  arr  nnniari 
A No  iqmlkiM  diffuse  ladialion  can  hr  coHrcltd  A number  of 
cylindrical  reflector  type  concenttaiort  hair  hern  ennv  .rd 
Prrhape  I hr  mod  ugmfkaol  it  Ihr  compound  parabolic  conra 
i.-aliu  If  PCI  |l-)|  Many  of  Ihr  other'.,  wck  at  ihr  V trough 
compound  m.ular  arc.  and  elliptical.  may  he  comidrrrd  at 
approaimalinnt  to  'hr  CPC  The  rrtullmg  reduced  optical  per  * 
f*»rmaoce.  hoorier  may  he  off  tel  hy  fabric  atom  adcaniagec  For 
r lamplr  the  compound  circular  ate  concrniralor  « (T AC  can 
hr  manufactured  utm*  eland ard  chert  metal  rodrrt  The  optical 
prnprrtirt  of  the  CCAC  have  hern  dneutted  briefly  (R 
Shap*o|4|.  but  unfortunately  vmm  of  Ihr  reua hi  appear  lo  hr 
mac  curate  We  prrtmt  here  a more  comptrre  analytic  of  Ihr 
optical  proper  tie  i of  the  CCAC  and  compare  them  uith  tbote  of 
rhr  ( PC  

NATURAL  CONVECTION  IN  COMPOUND  PARABOLIC  CONCENTRATORS 
A FINITE  ELEMENT  SOLUTION. 

S.I.  Abdel -Khali k,  at  al . 

J.  Heat  Transfer,  v.100,  no. 2,  May  1978,  p.  199-20**. 

Natural  '.invert  inn  heat  transfer  corffitirnti  betmeen  ohao rber  turf  am  an*  cover  plain 
fur  vertically  nrirnfrcf  Ian  dimrnunnal  mmpmind  parabolic  fanrralralor  (CPC)  art 
rvalual.il  mil*  fm.tr  rimer if  techniques  Valuer  of  the  mural  Hay  truth  number  far  dif- 
ferent ronrrnfmfioru  (2  < C < 101  infA  1/3,  2/.1.  and  full  crc  heights  are  determined 
llrnrml.ird  charts  fur  estimating  the  average  absorber  plate  ha aaefr  number  at  a funr 
lion  n/  Rayleigh  number  and  mncrnlrntian  fur  both  full  and  truncated  CPC  ronfin  are 
given  The  results  are  useful  for  eimlualmg  the  emetine  last  coefficients  from  such  caller 
fort 

A CASF  STUDY  OF  AN  AIR  HEATING  COLLECTOR. 

Lewis  El  wood 

Alternative  Sources  of  Energy,  No.  32,  June 

1973,  p.  18-20 


A NOVEL  SOLAR  COLLECTOR,  by  Y.  taouris,  8-  Flgopouloa, 

J.  TripaniiRnostopoulos  and  P.  Ylanoulis 

Solar  Enerpy,  vol.  21,  no.  2,  1978,  P-  157-160 


i rffrrt  thry  comm  of  an  factored  Mack  i 
lurfacr  covered  hr  oar  or  more  traatpareat  plairt  The  Smd 
•hah  it  braird  utualy  *»irt  at  anrdtrrre  mhmoa  1 1 'date* 
hrtoa  the  Mack  ahtortoag  tariare 
la  the  raSrcloi  *r  propotr  Ihr  working  tied  (hqmdl  cm  Jatrt 
ahovr  Ihr  abturhmg  tarface.  and  ahtorht  the  IR  radial ma  »tmb 
n fanned  by  a Three  n therefore  no  arrd  fat  a teftetret  htock 
retrace  ll  it  mefal  to  ruoaaw  the  condo 
propotrd  caCrclor  prrforan  hrttre  thaa  the  . 

The  tamr  approach  haa  hrea  propotrd  far  Solar  to  hrrem|l|< 
e reSrrtrer  kottrt  fra^a  oath  aa  aa  hearer  arr 
he  aatahrr  of  hyen  aord.  aa  raaaer  aw. 

. more  tayrei  m order  la  artorre  (Mghre  I 
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Wtolford,  W.  T. 

The  ootics  of  nmimoolrn  conaentratnrs 
i light  and  solar  anrrcrv  / W.  T.  Wry  1 ford, 

R.  Winston.  — N»f  YorV  t Acadmic  Press, 
1R7R. 

xi,  TOO  n.  I 111. 

Includes  hiMiorTrarhioal  references 
and  index. 

jenpt  n-12-7AS3VWA 

1.  Solar  collectors.  I.  Winston,  Roland, 
joint  author.  II.  litis. 

APS  10131  A 
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AMORniOIJ;-  SILICON  AS  A SKIUCTIVF.  ABCORPKH 
<’i  ENERGY:  A SPECTRAL  OtlSSIVITY  STOUT. 

J.  O.  White,  T.  R.  Kirst,  r'  Tauc 
Applied  Optics,  Vol.  17,  N<>  15,  August  1, 

177M,  p.  , 4i7-?HjO. 

The  efficiency  of  wlrrlivc  alisorliers  inch  ns  lhi*f 
tiscel  in  Mini*  high  tem|>eralure  photnt  hernial  solar  en 
ergv  c«»n version  systems  ran  l>o  e-.il*  ulateel  if  I !»♦*  <>|>l  ical 
mmlmls  of  t li«'  materials  nt  the  njiorating  teni|>erature 
are  known  A study  of  crystalline  and  amorphous  si  I i 
ron  based  on  the  measurements  of  optical  transmission 
was  reerntlv  rcfmrliil  1 An  alternative  method,  hased 
measuring  thermal  emissivily.  is  «|es« 'rifted  in  this 
paper  The  alisorplion  losses  in  tin-  ir  region  from  .'t  pm 
to fv.'l  irm  within  the  4I1H  HOtl'V  temperature  range  were 
determined  hy  emission  R|iert msrnpy  teihniipies 
Amorphous  siliron  films  were  use* I in  the  present  work 
for  two  reasons:  First,  studies  on  the  same  films  were 
already  earned  out;  this  enabled  a comparison  of  the 
present  results  with  those  obtained  by  another  method 
Second,  the  residual  alisorplion  found  in  this  region  hy 
the  transmission  method1  is  of  high  interest,  since  it 
seriously  dei  reases  the  efficiency  of  the  selective  ah 
surlier.  It  is  prohahlv  related  to  the  high  impurity 
content  in  our  amorphous  Si  films  which  is  likely  re 
sponsible  for  the  unusually  high  stability  of  these  films 
against  crystallization.* 

AUGMENTED  10IAR  ENERGY  COM-RCTTON  USING  DIFFER  ENT 

TYTE  • F FT  ANAR  REFIJXTTVE  SORPACBEU  TlfEORKTTCAT 

rATniTATTotr  and  expert MErnvj.  results,  hy  D.r. 

Orlrrmnr,  K.G.  7.irjr;,  K.G.  Horr  nnd  P.E.  Wond. 

Sol  nr  En*»rf^,  vol.  ?l , no.  , 1 OrfR , p.horf_r,ol. 

In  this  pipe*  we  shall  piescnl  mulls  of  iScorrlK.il 
cals ulatosns  xml  c rpenmen»:il  true  on  the  me  of 
different  types  of  (bit  irffeclne  surfaces  ivpevuUr. 
diffuse.  »nd  comhinalior  specu'ii/diffusel  to  increase  the 
collet  t<«r  performance  with  such  a reffector|4| 


I 


'‘rlrCTIV*  A«eosl,*TTeN  OP  SOL  so  fN***"*  pi  eoawnnn 
HrT«(^s  THr  pe|.r  pr  rAPTTClf  SHA^r. 

r.  G.  r*rannvist  r-  0.  Hunderi 

“'v'llH  •'hyslcs  Letters,  Vol.  1?,  Ho.  1?, 

J-in-  !«:,  I$7n,  n. 

< o*tm»i  (.*  dtirvM  pMiSkoml  fiw>*imi  (4  solw  mop  AmM  hi*  h|t  «Swwpe»«i  M 
h < A,  and  In*  atwr.pl  ssi  M k > k, . •here  k,  m - 1 pm  For  piwlH  mn.lt  •»  aka*  by  r m(  ■!«>*■ 
• hM  k depends  Mronply  .*  Ihr  thapr  <d  ihr  mrUl  pinslm  ltfraui|  rvcnrtncsty  a I rftpniW  rw  a 
tori'  •«  displarr  k.  MM*  tl*  mfrtn-d  A wrmUl  tlidt  n r.smd  nho  In  •pfcmral  tod.!  tKHli 
tunoundHit  dielrslrtr  cmrt  o»  mn rmmg  mrr  Some  .mptsaisaw  lor  practical  tO%>eVr  lurf.  n ter 
pomlnt  out 

rrrrrr  rtmsrPAir  ON  flPA^MIfr  AMO  0 THfP 

^oi a»  rrLrrr»vr  S'WFACf 

fl.  P.  HcKen/fe 

A->pHed  Ontfc«,  Vol.  17,  No.  I?,  June  I97«,  n. 

(PPh.lPHR  * 

In  this  pa|ter  s**me  considerations  which  govern  the 
1 1** lire  *>f  sulistrate  metal  in  a single  layer  s*ilar  side*  live 
absorbing  surf  are  ar*»  dtse-usseej.  The  single  layer  sue 
fas  es  consirlered  here  cnnsasl  of  a metal  sulistratr  of  low 
emittan*  e over.  *.ate«|  with  a uniform  Layer  of  another 
material  of  such  a thickness  as  to  produce  solar  ah 
snrptam  e hy  inlerfereme  This  is  the  simfdest  |y|ir  ,4 
selective  surface  and  lemls  itself  to  detailed  analysis 
'I  he  first  part  of  the  paper  is  rnnrrmrd  with  lhe*howe 
between  the  representative  metals,  copfier.  silver,  anel 
nickel,  on  |ierformame  consideration*  alone  fnp|ier 
is  a low  cmiltancc  metal  with  strong  ytsilwe  alisorptao*e. 
silver  is  a metal  >4  low  emit  tame  with  very  small  visilile 
alisorplnnce,  while  ni«  kel  is  a metal  id  high*r  emit  tame 
wit h moderate  visible  alisorptan*  e The  inelrt  of  |ier 
formame  use-el  is  the  (lower  available,  after  alhming  for 
radiative  losses,  from  I m '**f  the  surlae-e  ei|M>see1  to  I 
k V\  «»f  incident  flu*  l"he  inde*  is.  **f  * nurse,  a fun*  lion 
of  the  o|ieratinc  temperaturr.  which  must  he  sjieci- 
fieel 


FVACUATED-TUBE  rOIAH  COLLECTOR:  EFFECT  OF  CONTROL 

ON  EFFICIENCY  AT  HIGH  OPERATING  TBHFRATURE 
William  C.  Louie  and  David  C.  Miller 
AC1IRAE  Journal,  vol.  20,  no. 5,  May  1978,  p.  39-42 

Data  are  presented  Illustrating  the  operation  of  an  evacuated  tube  tolar 
collector  mounted  on  the  penthouse  of  SH&G  headquarters  In  doemtown 
Detroit.  Michigan  Problems  In  retaining  system  efficiency  at  elevated 
operating  temperatures  point  to  the  Importance  of  systems  control 
strategy 
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’latioivii  S.YTF  Svmosiin  arv»  Exhibit;'*,  2 3rd, 

/YvsJx'i.-'.,  Osli*.,  l*7f*. 

Selective  imlicitinn  or  mtrxials  'or 
products  rtKirny  ...  cl''7'*. 

(Card  2) 

IrclaVs  hihliorranhicnl  mfrTrrcps  vyf 

irv*cx. 

1.  firitnrials-K3Drvirosrv!g.  I.  *v*;ietv 

^or  the  rs'varccrvnt  o'  "atrial  ar>4  Process 
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A SIMPLE  PLATE  CLUTCH  FOR  SOLAR  OONCFNTRATORS . 

A.  Thomas,  M.  Ramnkrishna  Rao,  A T.  V. 
Pardhasaradbi 

Journal  of  the  Indian  Institute  of  Science, 

Vol.  60,  Ho.  5,  May  1978,  p.  267-269. 

and  constructional  aipecti  of  a umplc  plate  eluten  utrd  for  anlar 

concctiira<oia  at*  d**crih*4. 


J.  r.  Mlltjtn  and  J.  Iituaklnli 
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TJ  International  Svnnosiun-Morkshoi.  or.  ^>lar 
MO  Ener::y«  Cairo,  1R7*. 

• 1^3  Iittnrnati.ir.Al  Synposlur*— Morkshon  oi 

1°79  Solar  E-.errv  : fnvnnosiuo  lectures],  lft- 

22  June  1*17.?,  Cairo,  Eoyot  / presented  br 
Clean  Enerpy  Research  Institute,  University 
of  Mlrrti,  rloridn  ; sponsored  hy  National 
Science  Foundation  ; edited  bv  T.  I*e]at 
Vezlrorlu,  Poner  V.  riser.  — (s.l.ts.n.. 

SOLAR  COLLECTORS  PART  I - FUNDAMENTALS,  COLLECTORS  OF  THE  PAST  AND 

present  P6  3 

M.  K.  Sclcuk,  Jet  Propulsion  Laboratory,  Pasadena,  California, 

U.S.A. 

SOLAR  COLLECTORS  TART  II  - RECENT  DEVELOPMENTS  AND  FUTURE 
PERFORMANCE  DATA  AND  ECONOMIC  ANALYSIS  ff 

R.  K.  Collier,  Los  Alamos  Scientific* Laboratories  of  the 


A*»> 


unticnal  Svmnsiirt  .w1  Exhibition,  23rd, 

Anahei*'%  Cali'.,  197". 

Selective  «oniication  o'  rot  rials  for 
omlurts  Nn*  mercy  ...  cl^T**. 

(<~Ard  2) 

IrclurVis  hibliorTanhicnl  references  art* 
irvV-X. 

1.  IVitcarials-Ktonrrrcsnon.  I.  Sociotv 

g m..m  a t • « d as.  a 

INtAOVUi  HASICAI  MHAVloa  Ilf  PlH-YVIYYl  WTYU1  FUJI  W* 

ITS  r.FTUT  09  FiCAL  STABILITY  Of  A SOLA*  K|«**V-lAir»tt 

A.  S.  l.ln.tro*«  anj  T.  *.  '.«>*' • 


MOV  T0  BUILO  YOON  VERY  OWN  SUN  S'lCKFRl 
fric  Larson 

Alternative  Sources  of  Cnerqy,  No.  3?»  Jur>* 
1978,  P.  14-1$ 

Early  in  our  housing  program  we  decided  to 
build  a simple  solar  collector  to  tx  as  an  "add-on" 
heating  aid.  The  design  selected  was  purposely 
basic,  even  though  a marginally  fancier  collector 
should  have  produced  substantially  greater  bene- 
fit*. 


University  of  California,  Los  Alamos,  New  Mexico,  U.S.A. 
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THERMAL  CONVERSION  OF  SOLAR  RADIATION,  THEORETICAL 
PERFORMANCE  OF  COLLECTORS  FURNISHED  WITH  AN  ABSORBENT 
SELECTIVE  SURFACE,  by  R.  Pasquetti  and  F.  Papini 


THERMAL  OPTIMIZATION  OF  COMPACT 


SfttAR  WATER 


HEATERS 


Solar  Energy,  vol.  21,  no.  2,  1978,  p.  29-  38 

AMract— ' The  present  study  is  concerned  with  the  determination  of  the  behavior  of  selective  surfaces  in  thermal 
convertors  of  snbr  energy.  By  means  of  an  idealized  model,  the  influence  of  various  parameters  such  as  selectivity, 
concentration  gffio  and  working  temperature  on  the  efficiency  of  the  collector  is  thus  brought  out. The  study  leads  to  an 
optimised  selective  surface  for  each  condition  of  use.  either  by  considering  the  instantaneous  efficiency  or,  in  a more 
realistic  way,  by  introducing  the  daily  efficiency  of  an  installation.  Furthermore,  a “temperature-concentration'’ 
diagram  allows  us  to  make  an  a priori  estimation  of  the  suitable  value  of  the  selectivity  if  the  temperature  and  the 
concentration  ratio  are  externally  determined.  It  is  also  shown  how  convective  phenomena  have  to  be  taken  into 
account  in  the  establishment  of  the  characteristics  of  the  collector. 


A'.  Bar -Cohen 
Solar  Ei?.er.  , v.2Q,  no. 


2,  1978,  pl93-196. 


THE  OPTIMAL  ENERGY  DESIGN  OF  STRUCTURES  BY 
USING  THE  NUMERICAL  SIMULATION  OF  THE  THERMAL 
RESPONSE  - WITH  EMPHASIS  ON  THE  PASSIVE 
COLLECTION  OF  SOLAR  ENERGY. 

A.  F.  Emery,  D.  R.  Hearwagert,  C.  J.  Ktppenhan, 
S.  V.  Stoltz,  & G.  B.  Varey 

Energy  and  Buildings,  Vol.  1,  No.  4,  June  19/8, 

p.  • ”382  77ie  paper  dcr,c.ribes  the  development  of 
m:h  a mlculational  program  as  part  of  the 
work  of  a team  of  architects,  climatologists, 
and  engineers  who  have  been  working  on  the 
task  of  incorporating  and  executing  conser- 
ving designs  in  the  medium  size  group  residen- 


(\ 


Hal  structures.  The  responsiveness  oj  the  pro- 
gram to  the  needs  o f the  users  and  the  demon- 
stration of  its  accuracy  is  illustrated  by  several 
computational  examples  of  single  and  multi- 
room configurations.  The  effects  of  typical 
design  choices  and  changes  arc  illustrated  by 
calculations  for  short  time  summer  and 
winter  extreme  weather  conditions  and  also 
for  long  lime  average  weather  behavior.  Both 
modeled  and  actual  weather  data  arc  used  in 
these  calculations. 


Compact  solar  heaters,  incorporating  the  storage  volume  and 
coflcctdc  rn  a single,  shallow  unit,  are  one  attractive alternative  to 
thermosyphon  systems.  The  elimination  of  the  vertical  storage 
lank  in  the  compact  units  could  markedly  reduce  the  cost  of  solar 
water  heating  and  may  well  remove  aesthetic  objections  to 
roof-top  installations,  Most  compact  beatets  and  particularly  the 
inclined  lank  configuration  shown  in  Fig.  I.  offer  highly  efficient 
solar  energy  conversion  during  periods  of  abundant  insolation, 
but  their  overall  performance  is  adversely  affected  by  significant 
night-cooling  due  to  the  absence  of  a separate  fully-insulated 
slorage  tank|l,2|.  The  use  of  removable,  collector  plate  in- 
sulation or  tank  draining  during  the  night|l]  can  partially  alle- 
viate this  situation,  but  it  appears  preferable  to  base  compact 
solar  heater  development  on  the  thermal  optimiution  of  the 
~ storage  volume  to  collector  area  riitib,  This  optimization  can 
often  provide  the  desired  end-of-night  storage  temperature  for 
‘ given  climatic  conditions  and  collector  characteristics.  The 
present  effort  focuses  on  such  an  optimization,  subject  to  the 
limitation  of  a single  end-of-night  water  draining  period,  and 
assumes  that  an  auxiliary  beat  source  is  available  for  periods  of 
inclement  weather  and  for  heavy  hot  water  demarJ. 


AN  APPROXIMATE  EQUATION  FOR  PREDICTING  THE  SOLAR 
TRANSMITTANCE  OF  TRANSPARENT  HONEYCOMBS, 
by  K.G.T.  Hollands,  K.N.  Marshall  and  R.K.  Wedel 
Solar  Energy,  vol.  21,  no.  3,  1978,  p.  231-236 


Abstract— An  approximate  equation  is  presented  for  predicting  the  solar  transmittance  of  transparent  honeycombs. 
The  method  accounts  for  scattering  which  occurs  in  such  honeycombs  by  introducing  diffuse  components  for  both 
the  reflectivity  and  transmissivity  of  the  honeycomb  wall.  Required  inputs  to  the  equation  are  the  optical  properties 
of  the  honeycomb  wall  material,  averaged  over  the  solar  spectrum.  Methods  of  determining  these  properties  are 
described.  Although  strictly  applicable  to  a square-celled  honeycomb,  the  equation  should  he  approximately  valid  for 
hexagonal  hbneycomhs  as  well.  The  equation  is  compared  to  the  measured  transmittance  of  a hexagonal-celled  l.exan 
honeycomb  with  good  results. 


N7I  Z4fl4’|  Wytn  Lab*.,  Inc.,  Huntsville,  Ala.  Solar  Energy 
Systems  pry, 

OUTDOOR  THERMAL  EFFICIENCY  EVALUATION  OF  THE 
VINO  SOLAR  COLLECTOR 

14  Mar.  15178  17  p ref  Revised  Prepared  for  DOE 
(Contract  N, '.Sb-32036) 

(NASA-CR-V50675:  WYLE-TR-531-21-Rev-A)  Avail  NTIS 
HC  A02/MF  A01  CSCL  10A 

The  test  procedure  used  and  the  test  results  obtained  during 
an  evaluation  test  program  to  obtain  thermal  efficiency  perform- 
ance data  are  presented.  The  flat  plate  collector  used  water/ 
prestone  antifreeze  solution  as  the  working  fluid.  Author 
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AH  ANALYTIC  EVALUATION  OF  THE  FLUX  DENSITY  DUE  TO  SUN- 
LIGHT REFLECTED  FROM  A FLAT  MIRROR  HAVING  A POLYGONAL 
BOUNDARY,  by  F.  W.  Lipps  and  M.  D.  Walzel 
Solar  Energy,  vol.  21,  no.  2,  1978,  p.  113“  21 

AMrnl  Compsrtrrairxnhms  for  the  fa*  density  of  re*erirdsan%he  from*  hefiostat  become  an  essenrialp^u# k 
theopMsmiubtiofl  proMem  for  the  central  reccnm  system.  An  exact  aaWytkresafcnivaBMfmhffipttttflmm 

V**1V**  boundaries.  An  aaal ytkal  mrihod  for  round  beliosuts  n given  m Appendix  A.  which  h ulrmriy  rsafki 
m4  requires  quirtic  rood.  A useful  numerical  method  « given  in  Appendix  B for  hetiostars  of  arbitrary  liapt  A 
comparison  h made  between  the  analytic  method  and  the  Hermke  function  iftcthod.  which  ri  much  fitter  bat  Ian. 
accwale.  The  analytic  method  provide*  a basis  for  evalsalinf  aK  other  5ux  density  calculations.  | 

OPTIMAL  GE014ETRIE3  FOR  ONE-  AHD  TWO-FACED  SYTS-5ETRIC 
SIDE- WALL  BOOSTER  MIRRORS,  by  D.  D.  Hannan  and 
R.  B.  Bannerot.^  » 

Solar  Energy,  vol.  21,  no*  5,  1978,  p.365-391.  J 

«.  | 

In  this  paper  two  trough  like  (infinitely  long)  east-west  i 

aligned  collectors  are  discussed.  A thermal  absorber  or  £ 

possibly  solar  cells  are  located  at  the  baje  of  the  trough. 

Seasonal  till  adjustments  occur  about  Ihe  east-west  axis.  1 

The  side  wails  are  symmetric  about  the  plane  normal  to  1 

the  base.  One  collector  type  utilizes  a single  plane  i 

reflector  on  each  side;  the  other,  two  plane  reflectors.  f 

The  two  configurations  are  illustrated  m cross  section  in  ] 

f*.  I-  I *'  i 


SPECULAR  MIRRORS  FOR  SOLAR  ENERGY  APPLICATION, 
by  H.  Taketani  and  W.  M.  Arden. 

Satnpe  Quarterly,  vol.  10,  no.  1,  October  1978, 
p*  54-63. 

...  : ‘ d*  • 

The  reflectance  efficiency  of  heliostat  mirror  surfaces  is  a critical  parameter  fat 
the  central  tower  concept  for  conversion  of  solar  energy.  Reflectance  efficiency  £ 
was  measured  on  silver  coated  surfaces  and  on  second-surface  mirrors  of  float  and  ' 
sheet  glass  for  comparison  in  a solar  heliostat.  Abrasion  tests  were  conducted  to ; 
determine  the  effect  of  impingement  of  sand  particles  on  the  reflectance  of  the 
heliostat  mirror.  Wishing  studies  were  performed  to  identify  the- most  effective 
solution  and  cleansing  procedure  for  the  heliostat  surfaces.  " " - Jf.  ' 


TECHNICAL  NOTE,  EFFECT  OF  SURFACE  CURVATURE  ON 
MEASUREMENT  OF  THE  ABSORPTANCE  PROPERTIES  OF  SOLAR 
COATINGS,  by  R.  B.  Pettit 
Solar  Energy,  vol.  21,  no.  3,  1978,  p.  247-248 

Because  optical  mstrumeMarion  used  to  characterize  volar 
coating*  n moil  often  designed  to  accommodate  Bat  samples, 
special  caUxuion  procedures  mast  be  devewped  m order  to 
accurately  measure  the  optical  properties  of  coatings  applied  to 
carved!  surfaces.  These  procedures  were  developed  for  the 
measurement  of  the  spectral  hemispherical  reflectance  for  cost- 
ings applied  to  circular  receiver  lubes  using  an  integrating  sphere 
reflect  onset  er.  The  accuracy  of  the  measured  reflectance  values 
depends  upon  the  optical  characteristics  of  the  refleciometer  and 
the  coating  studied.  However,  by  using  thm.  opaque  calibration 
materials  attached  to  the  tubes,  the  accuracy  of  the  reflectance 
vataes  cart  be  easily  determined  or  compensated  for  in  Use 
. measurement.  This  procedure  has  also  been  applied  to  emnunce 

measmemenfs  of  cottmp  applied  to  curved  surfaces  using  an  IR 
refleciometer. 


i FIfXIBLE  ALUMINIZED  WALL  .WINS  ARCIHTECEURf-L 
I AWARD. 

jS  Solar  Heating  and  Cooling,  Vol:  3»  No.  4, 
j August  1978,  p.  7* 

« 

i Flexible  aluminized  wall  serves  as  solar  collector 
\ in  architectural  award  design. 


4 MR  HEATING  COLLECTORS  — SIMPLIFIED. 

| Lewis  A.  El  wood 

|A1ternative  Sources  of  Energy,  No.  32,  June 
11978,  p.  21-23 

1 THE  WINSTON  SOLAR  CONCENTRATOR  IS  NOT  AN 
1ELLIPITICAL  CONCENTRATOR 
;fH.E.  Jones 

Solar  Ener. , v.20,  no.?,  1978,  p.179. 


Tha  first  yuw  uf  afar  eolleetor  Smth*  at 

1 e B"  W‘  •**  G-  fforpata  lOmario  Ras«arcfi 

iXouodat.on,  fJwrnaupi.  Canada).  In:  RtotwtWt  afMmatnes;  fto- 

a'  ”*•  Fourtf’  AmxJ-  Coohreneu,  fitx>don.  Orrtwio, 
,C*nada,  August  20-24,  1978.  Votuma  Z (A79-31401  1244)  Winni- 
Energy  Society  of  Canada,  Inc..  1S78.  IB  p,  8 reft 
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THE  MEASUREMENT  OF  OPTICAL  PROPERTIES  OF  SELECTIVE 
SURFACES  USING  A SOLAR  CALORIMETER,  by  H.  Willrath 
and  E.  B.  Gammon 

Solar  Energy,  vol.  21,  no,  3,  1973,  p.  193-199 

Abstract— An  Instrument  has  been  constructed  Ip  measure  the  solar  absorptivity  and  IR  emisstvity  of  surfaces 
using  calorimetric  methods  to  determine  their  selectivity  and  hence  their  possible  use  in  solar  energy  devices. 
Absorptivity  and  total  hemispherical  emissivity  can  be  calculated  as  a function  of  temperature  by  measuring 
respectively,  the  rate  at  which  a thermally  isolated  sample  in  an  evacuated  chamber  increases  in  temperature  when 
exposed  to  real  or  simulated  sunlight,  and  the  rate  at  which  it  cools  when  shaded.  These  parameters  can  be  used  to 
Compare  the  relative  efficiencies  of  different  surfaces  at  various  operating  temperatures. 

CALCULATION  OF  FLAT-PLATE  COLLECTOR  OTILIZ ABILITY, 

Solar  Energy,  vol.  21,  no.  5,  1978,  p.393-^02-  ^ ^ 

Abstract— The  "utiliMbility"  or  4-curve  method  ^ ^ ^ems  which  utilize  conventional 

2SH? M l— many  are  nctded  for  which  y 

representations  are  not  available,  . , , -..i-iilnn,  fnr  which  the  method  is  useful  ate  described  Then 

In  this  paper,  the  4 -curve  method  is  reviewed  , a,  cutves  U presented.  The  4 -charts  greatly 

an  easier  method,  using  daily  4-charts  utifebilily.  4-cha.ls  can  be  easily  implemented 

reduce  the  calculation,  required  to  ^ ^ methods  ,5 



THE  PLACE  OF  EXTREME  ASYMMETRICAL  NON-FOCUSSING 
OT^MToL  IN  SOLAR  ENERGY  UTILIZATION,  Ly 

£££,  vol.  21,  no.  5,  1978,  a-r.31-43'.. 

metriMl  non-focussing  Meal  C0"C^’?^  'ptefetrltf  lo  'Y»- 

S3 


OPTIMAL  DISTRIBUTION  OF  HEAT  CONDUCTING  MATERIAL  IN 
THE  FINNED  PIPE  SOLAR  ENERGY  COLLECTOR,  by 

LSlnergy,  vol.  21,  no.  6,  19-78,  P-47T-484. 
Economic  analysis  has  been  applied  in  the  past  to  some 
problems  in  the  design  and  operation  of  solar  energy 
collectors!  1-31-  The  value  of  some  such  studies  tends  to 
be  eroded  by  subsequent  changes  of  cost  levels  and 
production  techniques.  The  present  article  attempts  a 
revision  of  some  earlier  work,  with  emphasis  on  general- 
isation of  the  results.  Hie  intention  is  to  reduce  those 
parameters  of  the  design  process  which  are  influenced  by 
the  changing  cost  conditions  to  the  smallest  possible 
number.  It  has  been  found  that  only  two  cost  parameters 
are  relevant  to  the  main  design  problem  set  in  the 
following  form:  What  are  the  dimensions  and  profile  of  a 
' finned  tube  solar  energy  coileCiof  which,  subject  to  con- 
ventional assumptions  and  some  constraints,  produces 
maximum  quantity  of  heat  per  unit  investment. 

The  above  problem  will  be  solved  for  the  case  of  linear 
heat  transfer  within  the  collector  structure  with  and 
without  the  additional  constraint  of  uniform  fin  thick- 
ness. A particularly  simple  equation  for  the  fin  cross- 
section  area  will  be  obtained  and  the  main  results 
presented  in  graph  form. 

COMPARISON  OF  TRANSIENT  HEAT  TRANSFER  MODELS  FOR 
FLAT  ELATE  COLLECTORS,  by  N.  E.  Wl.jeysundera. 

Solar  Energy,  vol.  21,  no.  6,  1978,  p. 517-521- 

In  the  present  study  we  have  compared  the  approximate  model 
of  Klein  ei  al,  J I J.  with  the  exact  method  of  analysis  given  in 
Ref.  1 31  for  air  heater  systems.  On  the  basis  of  this  com- 
parison we  have  introduced  a modified  approximation  which 
gives  belter  agreement  with  the  results  of  the  exact  calculation 
for  Hal  plate  air  heaters  with  two  and  three  covers.  The  im- 
portance of  the  thermal  capacitance  of  such  correctors  in  the 
prediction  of  the  long  term  behaviour  is  also  considered  in  the 
present  study. 


A79-42895  A reflecting  radiation  trap  for  producing 

higher  temperature!  in  flat-plate  tolar  collector!.  J.  H.  Morehouse 
(Texas  A & M University,  College  Station,  Tex.)  and  R.  I.  Vachon 
(Auburn  University,  Auburn,  Ala.).  In:  International  Heat  Transfer 
Conference,  6th,  Toronto,  Canada,  August  7-11,  1978,  General 
Papers-  Volume  2,  (A7842886  18-34)  Washington,  D.C..  Hemisphere 
Publishing  Corp.,  1978,  p.  135-140. 10  refs. 

The  paper  presents  analyses  of  a proposed  reflecting  radiation 
trap  as  a mechanical  means  to  decrease  the  effective  emissivity  of  a 
flat-plate  solar  collector.  The  proposed  trap  involves  the  incorpora- 
tion of  rectangular  channels  with  serrated  walls  on  the  sun  side  of  the 
flat-plate  collector.  These  channels  effectively  reduce  the  surface 
emissivity  by  reflecting  some  of  the  emitted  radiation  back  onto  the 
emitting  surface.  Engineering-model  traps  are  analyzed  as  functions 
of  trap  configuration,  wall  reflectivity  and  emissivity,  insolation, 
conduction-convection  losses,  and  equilibrium  temperatures.  The 
effective  absorptivity  of  the  collector  .is  increased,  while  effective 
emissivity  is  decreased.  The  results  indicate  that  althou^i  the  trap 
increases  the  operating  temperatures  of  flit-piate  collectors  for  a 
given  set  of  insolation  and  environmental  conditions,  the  optimum 
use  of  the  trapping  concept  is  expected  to  be  in  conjunction  with 
sun-tracking  collectors.  S.O. 


HEAT  MIRRORED  SOLAR  ENERGY  RECEIVERS 
Phillip  0.  Jarvin 

J.  of  Energy,  vol.  2,  no.  2,  March-April  1978,  p95- 
99 

A simplified  model  of  a heat  mirrored  cavity  receiver  is 
considered  herein  and  used  to  predict  cavity  operatiig  ef- 
ficiency as  a function  of  incident  sun  level,  cavity  operating 
temperature,  and  heat  mirror  reflectance  edge  position.  The 
resuiis  are  compared  with  those  for  a windowed  receiver 
where  escape  of  reradialcd  energy  is  prevented  by  a process  of 
radiation  absorption  in  the  window,  raiher  than  by  reflection 
back  to  the  cavity  interior  as  in  the  case  of  the  heat  mirror. 
Experimental  data  on  some  existing  heat  mirrors  dre  sum- 
marized, and  achievable  performance  improvements  with 
existing  heat  mirror  films  are  calculated  and  compared  with 
idealized  predictions. 


ECONOMETRIC  ANALYSIS  OF  GWCENTRATORS  FOR  SOLAR  CELLS, 
by  Aharon  S.  Roy. 

Solar  Energy,  vol.  21,  no.  5,  1978,  p.371-375* 


THE  EFFECTS  OF  AIR  LEAKS  OH  SOLAR  AIR  C0LLFCT0R 
BEHAVIOUR. 

D.  J.  Close  & M.  B.  Yusoff 
Solar  Energy,  Vol.  20,  No.  6,  1978,  p.  459- 
......  463. 

Abstract— When  concentrating  collectors  are  used  with  photovoltaic  solar  cells,  the  cosl  of  the  generated  electricity  Abstract— The  construction  of  conventional  solar  air  collectors  and  the  fad  that  they  will  operate  with  a significant 
is  controlled  by  the  concentrator  cost.  This  enables  Ihe  use  of  highly  efficient  cells  and  collectors  °f  h'gh  pressure  difference  between  Ihe  healed  air  stream  and  ambient,  suggests  that  significant  quantifies  of  air  may  leak 
concentration  ratios;  thereby  reducing  both  the  cell  ami  the  nomcel!  cost  components  per  unit  generated  electricity)  jnl0  or  0M|  0j  ^ search  of  the  literature  reveals  no  consideration  of  the  effects  these  air  leaks  may  have  on 
Cost  analyses  indicate  Ihe  significance  of  distinguishing  between  Ihe  cell-cost  and  (he  non-cell  cost-componenls.  ^ validity  of  collector  efficiency  measurements,  on  the  efficiency  itself,  or  indeed  what  Ihe  meaning  of  efficiency 

is  under  such  operating  conditions.  This  paper  discusses  Ihe  meaning  of  collector  efficiency  when  leaks  into  Ihe 
collector  occur,  analyses  Ihe  effects  on  efficiency  measurements,  and  solves  ihe  collector  efficiency  for  ihe  simple 
N7R-24*13*f  Wyle  Lab*..  Inc..  Huntsvik#.  Ala.  Solar  Energy  ms*  * con*,an<  leakage  rale  alonglhe  collector.  Assuming  that  air  leaking  in  from  ambient  can  replace  deliberate 

Systems  Div.  fresh  air  supply  lo  the  load  as  in  building  heating,  then  significant  measurement  errors  are  made  if  air  leaks  in  lo  the 

INDOOR  TEST  FOR  THERMAL  PERFORMANCE  EVALUA-  collector  are  not  accounted  for.  Further,  Ihe  collector  efficiency  is  increased  over  Ihe  no  leak  case,  so  that  complex 

TION  ON  THE  SUNWORKS  (AIR)  SOLAR  COLLECTOR  construction  methods  to  make  the  collector  air  light  are  probably  not  warranted. 

Jan.  1978  34  p rets  Prepared  for  DOE 
(Contract  NAS8-32036) 


(NASA-CR- 150666;  WYLE-TR-531-17)  Avail:  NTIS 

HC  A03/MF  A01  CSCL  10A 

The  test  procedure  used  and  the  results  obtained  from  an 
evaluation  test  program  conducted  to  obtain  thermal  performance 
data  on  a Sunworks  single  glazed  air  solar  collector  under 
simulated  conditions  are  described.  A:  lime  constant  test  and 
incident  angle  modifier  test  were  conducted  to  determine  the 
transient  effect  and  the  incident  angle  effect  on  the  collector. 
These  results  and  the  results  of  the  collector  load  test  are  also 
discussed.  Author 
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THE  APPLICATION  OF  THERMOGRAPHY  TO  LARGE  ARRAYS  OF 
SOLAR  ENERGY  COLLECTORS,  by  Robert  G.  Mansfield  and 
Anthony  Eden. 

Solar  Energy,  vol.  21,  no.  6,  19T8>  p. 533-537* 

Thermography  may  be  effectively  used  lo  produce  a more 
efficient  solar  energy  colledion  system  through  its  display  of 
otherwise  Undetected  problem  areas.  Liquid  solar  collectors  can 
experience  many  difficulties  associated  with  their  performance. 

One  ul  these  concerns  the  maintenance  of  uniform  flow 
throughout  an  array.  Flow  imbalances  can  exist  within  individual 
collectors  and  can  reduce  the  overall  efficiency  of  thermal 
collection;  therefore,  detection  of  these  imbalances  becomes 
important.  One  possible  detection  method  is  thermography.  This 
report  deals  with  thermography  and  its  special  application  to 
solar  energy  research  at  Ihe  United  States  Air  Force 
Academy 1 1],  Topics  covered  include  the  prediction  and  obser- 
vation nr  Few  problems  within  a large  solar  collector  array,  as 
well  as  the  results  of  actions  taken  to  alleviaje  them  through  the 
use  of  thermography. 


CONCENTRATION  OF  THE  SUM'S  RAYS  USING  CATENARY 
CURVES, 

G.  A.  Rottigni 

Applied  Optics,  Vol.  17,  No.  6,  March  1978, 

p.  969-97*4 

The  purpose  of  the  present  work  is  to  show  that  it  is 
possible  to  concentrate  the  sun’s  rays  using  reflecting 
surfaces  the  curvature  of  which,  produced  by  gravity, 
is  described  by  a catenary  equation.  As  we  know  from 
optics,  a parabolic  curve  concentrates  rays  parallel  to 
its  axis  in  one  point  giving  zero  dispersion.  If  however 
the  rays  are  not  parallel  to  the  axis  of  the  parabola,  the 
concent  ration  gives  a dispersion  that  increases  as  the 
angle  grows  between  the  axis  of  the  parabola  and  the 
incident  rays.  This  fact  creates  a serious  problem 
concerning  the  construction  of  sun-ray  concentrators 
of  the  circular-parabolic  and  the  parabolic-cylindrical 
type,  because,  due  to  the  movement  of  the  sun,  it  is 
necessary  to  reset  the  concentrator  continuously, 

OPTIMAL  SIZING  OF  SOLAR  COLLECTORS  BY  THE  METHOD 
OF  RELATIVE  AREAS,  by  C.  Dennis  Barley  and  C, 
Byron  Winn. 

Solar  Energy,  vol.  21,  no.  A.  1978,  p.279-289. 

A method  is  presented  for  calculating  directly,  without  itera- 
tion, the  approximate  collector  area  which  minimires  the  total 
life-cycle  cost  of  an  active  solar  space  and/or  domestic  hot  water 
heating  system.  The  method  is  based  on  an  empirical  relationship 
between  annual  solar  load  fraction  and  relative  collector  area,  This 
relationship  was  determined  by  correlating  data  that  were  generated 
by  the  Klein,  Beckman  and  Duffie  F-Chart  program,  which  in  turn  is 
based  on  a correlation  of  digital  computer  simulation  results.  The 
calculations  may  be  performed  in  a few  minutes  using  a hand  field 
calculator.  Requited  data  are  tabulated  (or  170  locations,  and  a 
solved  example  is  included.  Compared  to  results  from  the  F chart 
program,  deviations  of  total  life  cycle  costs  from  the  minima  arc 
typically  less  than  3 per  cent.  Uncertainty  of  future  energy  prices  is 
regarded  as  the  limiting  factor  in  the  accuracy  of  the  optimization 
calculations.  A detailed  economic  analysis  is  included.  (Author) 
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RADIATIVE  COOLING  OF  Ti02  WHITE  PAINT 

A.W.  Harrison  and  M.R.  Walton 

Solar  Ener. , v.20,  no. 2,  1978,  p.185-188.  , 

■ ; 

Selective  surfaces  have  been  used  extensively  m solar  energy 
collectors  [I  I.  bul  to  dale  have  nol  been  exploited  to  any  great 
extent  in  radiation  cooling  devices  in  which  advantage  is  taken  of 
the  atmospheric  window  region  8-1?  pm.  As  noted  by 
Johnson  |2)  both  natural  and  man-made  structures  arc  known  !o 
cool  below  ambient  temperature  under  certain  environmental 
conditions.  In  a recent  experimental  study  Catalanolli  el  of.|3| 
have  shown  that  substantial  cooling  of  a selective  surface  below 
ambient  temperature  can  be  achieved  provided  certain  conditions 
are  satisfied.  The  work  reported  here  is  similar  to  that  of 
Catalanotti  ef  at  but  has  been  carried  our  under  different 
environmental  conditions  and  with  a different  selective  surface. 

The  underlying  theory  has  been  given  in  the  earlier  studyUJ  and 
shows  that  Ihc  power  radiated  from  a selective  surface  of  spec- 
tral rmissivily  r,(A)  and  which  obeys  1-imbert’s  cosine  (aw  is  f 

■h 
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A7P,  19829  * Irradiaitcr  for  skew  rays  incident  upon  a 

trough -like  solar  collector  ol  arbitrary  shape.  G l Strrrhel  aorl  D.  G 
Burkhartl  (Georgia,  University,  Alliens,  On  ).  Sotir  Energy,  vol.  70, 
no  I,  1078.  (t  75  77  NASA  supporter!  research. 


A79  19835  Geometric  factors  for  plan*  specular  reflec- 

tors. N.  E.  Wijeysunriera  (University  of  Sri  Lanka.  Peradcniya,  Srj 

Lanka).  So/nr  Energy,  vol.  20.  no.  1, 1978,  p.  81-85. 7 refs. 

The  solar  radiation  collection  ot  flat  plate  collectors,  hot  lrox 
ovens,  and  thin  trim  solar  cells  may  be  increased  by  plane  specular 
reflectors.  A general  formula  is  derived  tor  calculating  the  geometric 
factor  between  the  plane  specular  reflector  and  the  corresponding 
collector  surface.  It  is  based  on  matrix  transformations,  and  is 
therefore  applicable  to  digital  computer  programs.  Specific  geometric 
factors  lor  east  west  and  north-south  configurations  ate  also  dis- 
cussed. S.CS. 


DUCT  AND  PIFE  LOSSES  IN  SOLAR  ENERGY  SYSTEMS,  by 

W.  A.  Beckman. 

Solar  Energy,  vol.  21,  no.  6,  1978,  p. 531-532- 

The  energy  lost  ftnm  ducK  and  pipes  leading  tn  and  returning 
from  the  collector  In  a solar  energy  system  can  be 
This  note  presents  a mclhod  for  evaluating  the  influence  of  these 
tosses  on  iht  overall  system  performance.  It  is  'ho*"  ,h*'  'he 
combination  of  ducts  plus  solar  collector  is  cqw>M 
performance  lo  another  solar  collector  with  different  values  tf 
V,  and (to) 
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A TEST  FOR  DETERMINING  A BEST  FLOW  RATE  THROUGH 
SOLAR  COLLECTORS,  by  H.  C.  Hewitt  Jr.,  B.  K. 

Parekh  and  G.  L.  Askew. 

Journal  of  Energy,  vol.  2,  no.  6,  Nov. -Dec.  1978, 
p.  342-3^5- 

This  paper  gives  (fir  testing  apparatus,  instrumentation.  and  Mini  procedure  which  can  Ire  used  lo  determine 
a design  lion  rale  through  llie  manifold  for  any  particular  system  of  identical  flat-plate  solar  collectors.  The  use 
nl  two  identical  collectors  in  a side-by-side  arrangement  is  employed.  A least-squares  mathematical  model  is 
drs eloped  to  fit  the  data  to  Hie  commonly  accepted  collector  performance  equation.  />  = \CG/l',  ) t l-csp 
< /GO | . A variation  of  this  model  is  solved  by  Irial-and-error  on  a computer.  Pressure  drop  data  are 
correlated  by  a least-squares  parabola  curve,  and  an  economic  model  is  developed  to  lind  the  optimum  lion-  rale 
for  the  particular  ly  pr  nf  collector. 


FLAT  - SIDED  RECTILINEAR  TROUGH  AS  A SOLAR 
CONCENTRATOR:  AN  ANALYTICAL  STUDY. 

Donald  G.  Burkhard,  George  L.  Strobel,  & 

Daryl  R.  Burkhard 

Aoplied  Optics,  Vol.  17,  No.  12,  June  1978,  p. 
1870-1883 


A78-19837  Inexpensive  volar  collectors  lor  agricultural 

requirements.  J.  H.  Schlag,  O.  C.  Ray,  A.  P.  Sheppard,  and  J.  M. 
Wood  (Georgia  Institute  of  Technology,  Atlanta.  Ga.).  Solar  Energy, 
vol.  20.  no.  1.  1978,  p.  89-91.  Research  sponsored  by  Georgia 
Institute  of  Genetics:  U.S.  Department  of  Agriculture  Contract  No. 
12-14-7001-566. 

Two  types  of  inexpensive  solar  collectors  are  discussed:  the 
black  film,  hot  air  collector  system,  and  the  rock  absorption  and 
storage  collector  system.  A review  is  presented  of  collector  instru- 
mentation, noting  (1)  the  automated  data  collection  system  used  for 
assessing  collector  design  research,  (2)  the  remote  data  collection 
system  for  field  collector  evaluation,  and  (3)  the  solar  instrumenta- 
tion component  design.  S.C.S. 


FILON  PANELS:  A TECHNICAL  REPORT,  by  James  E. 
Whitridge. 

Sunworld , vol.  2,  no.  1,  February  1978,  p.  18-21. 


SOLAR  AND  INFRARED  RADIATION  PROPERTIES  OF  PARALLEL- 
PLATE  HONEYCOMB,  by  J.R.  Felland  and  D.K.  Edwards 
Journal  of  Energy,  vol.  2,  no.  5,  September  1978, 

P.  309-317 

Three  radiative  transfer  problems  are  solved  for  describing  the  thermal  performance  of  parallel-plate 
hopes  roinb  arrays  used  lo  construct  snlar-transparenl  insulated  walls,  First,  solar  transmittance  is  treated  with 
scattering  and  polarisation.  Second,  effective  emillance  (or  passage  transmittance)  is  derived  for  partially 
transparent  wall  materials.  Third,  the  influence  on  the  effective  emillance  of  the  re-radiated  energy  contributed 
hr  the  absorbed  solar  radiation  is  determined.  Results  are  calculated  for  thin-walled  glass  and  mylar 
honeycombs.  With  the  results,  the  engineer  or  achitecl  ran  evaluate  the  merit  of  applying  honeycombs  lo  stdar 
collectors,  greenhouses,  residences,  and  commercial  buildings. 


All  Filon  panels  arc  manufactured 
with  acrylic-fortified  polyester  resin 
reinforced  with  fiberglass,  and  all  con- 
tain ultraviolet  {UV)  light  absorbers 
to  reduce  coior  degradation;  but  it  is 
generally  agreed  that  Tedlar*-dad  Fi- 
lon panels  with  a weather-protective 
surface  of  DuPont’s  polyvinyl  fluoride 


film  are  best  suited  for  use  in  solar 
application^.  The  Tedlar  surface  pro- 
vides additional  UV  protection  as  well 
as  protection  from  surface  degrada- 
tion, and  its  matte  finish  tends  to  re- 
duce reflectivity.  The  film  is  virtually 
impervious  to  erosive  and  corrosive 
atmospheres. 


A79-33217  # System  data  on  flat-plate  collectors  and  ha 

optimization.  H.  P.  Gatg  (Central  Arid  Zone  Research  Institute, 
Jbdhpur,  India).  In:  Brazilian  Conference  on  Energy,  1st.  Rio  de 
Janeiro.  Brazil.  December  12-14,  1978.  Proceedings.  Volume  A. 
(A79-332I2  13-44)  Rio  de  Janeiro.  Universidade  Federal  do  Rio  de 
Janeiro,  1979,  p.  65-86. 45  refs. 

Design  parameters  are  disc  us  vet!  lor  solar  energy  llat-plate 
collectors  employed  lor  such  application  as  water  heating,  space 
heating,  air  conditioning  and  crop  drying.  Among  the  parameters 
studied  for  optimization  are  the  air  gsp  between  the  collector  and 
the  first  glazing,  coating  types,  and  collector  tilt.  In  addition,  the 
effect  ol  dirt  on  the  transmittance  ol  the  collector  plate,  the 
interconnection  of  absorbers,  and  collector-booster  systems  are 
considered.  J.M.B. 
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A79-31447  The  honeycomb  heal  trap  - Its  application  in 

flat  plate  tolar  collector*.  D,  Hart  (Watershed  Energy  Systems,  Ltd.. 
Toronto,  Canada).  jjn:  Renewable  alternatives:  Proceedings  of  the 
Fourth  Annual  Conference,  London.  Ontario,  Canada,  August  20-24, 
1978.  Volume  2.  (A79-31401  12-44)  Winnipeg,  Solar  Energy  Society 
\,  of  Canada,  Inc.,,  1979. 10  p. 

It  is  pointed  out  that  a collector  operating  under  Canadian 
midwinter  conditions  loses  the  major  portion  of  its  energy  back 
through  the  covers  and  sides  to  the  outside  air.  The  primary 
mechanisms  for  this  heat  loss  are  examined  along  with  the 
approaches  used  to  reduce  the  effectiveness  of  these  mechanisms.  It 
is  found  that  very  few  collector  designs  incorporate  any  means  for 
suppressing  free  convection,  which  is  tire  major  source  of  heat  loss. 
One  such  collector  is  the  evecuatcd-type  collector.  A description  is 
presented  of  another  approach  involving  the  use  of  honeycomb  cells 
to  suppress  convection.  It  was  found  that  by  partitioning  the  air 
layer  between  the  hot  and  cold  surfaces,  convective  motion  could  be 
virtually  eliminated.  In  a comparison  of  the  performance  of  various 
solar  collectors  it  was  found  that  honeycomb  panels  provided  61.7% 

of  the  annual  heating  load  for  a house,  while  air  collectors  of  the 
same  area  supplied  only  44.2%  of  the  load.  G.R 


A79-45216  Graphical  representation  of  solar  collector 

performance.  H.  G.  Paid  (Alabama,  Llniversity,  Huntsville,  Ala.).  In: 
Application  of  solar  energy;  Proceedings  of  the  Third  Southeastern 
Conference,  Huntsville,  Ala.,  April  17-19,  1978.  (A79  45201  19-44) 
Huntsville,  Ala..  UAH  Press,  1978,  p.  233-240.  7 refs. 

Determination  of  the  thermal  performance  of  solar  collector 
modules  by  test  according  to  ASH  Ft  A E Standard  93-77  involves  a 
number  of  variables,  suclr  as  incident  solar  radiation,  ambient 
temperature,  fluid  inlet  and  exit  temperatures  and  mass  flow  across 
tire  collector.  A diagram  arrangement  is  presented  which  elucidates 
the  roles  of  these  variables  as  to  efficiency  and  useful  energy  output 
of  the  collector  over  an  ample  operational  range.  A blank  quadrant  is 
provided  which  allows  incorporation  of  the  straight-line  or  other 
thermal  efficiency  curve  of  collectors  for  comparison,  extrapolation 
or  analysis.  The  tyaphical  method  presented  should  greatly  facilitate 
the  interpretation  of  the  ASHRAE  Standard  93-77  recommended 
Hotlet-Whillicf -Bliss  plot  of  the  measurer!  thermal  peiformance  of 
solar  cneiqy  collector  modules.  (Author) 


A79  43018  An  overview  of  intermetliale  temperature  solar 

collector  and  energy  storage  technology.  F,  Kteilh,  J.  N Castle,  and 
C.  E.  Wyman  (Solar  Energy  Research  Institute,  Gulden,  Colo.).  In: 
International  Heal  Transfer  Conference,  6th,  Toronto.  Canada, 
Auytst  7-11,  1978.  General  Papeis.  Volume  6.  (A79  43012  18  34) 
Washington,  D.C.,  Hemisphere  Publishing  Corp.,  1978,  p.  255268, 
47  refs. 

This  paper  presents  a survey  of  concentrating  solar  collector  and 
energy  storage  technology  suitable  for  the  mid-temperature  range 
between  370  and  670  K.  The  thermal  performance  of  generic  types 
of  concentrating  collectors  arc  compared  and  the  various  methods 
for  providing  energy  storage  in  the  temperature  ranges  achievable 
with  these  collectors  arc  summarized.  The  objective  of  this  review  is 
to  compile  the  information  necessary  for  the  tlesign  of  solar  energy 
systems  in  the  mid  temperature  range  and  to  indicate  areas  that 
inquire  additional  reseaich  to  make  solar  energy  economically  viable 
for  irxlusttial  heat  applications.  (Author) 


A79-3M0B  Thermal  performance  evaluation  of  a flat-plate 

cylindrical  parabolic  concentrator  and  a Rat-plate  collector.  P.  Singh 
and  K.  F.  Schenk  (Ottawa.  University,  Ottawa,-  Canada).  In: 
.I  Renewable  alternatives;  Proceedings  of  the  Fourth  Annual  Confer- 
ence, London.  Ontario,  Canada,  August  20-24.  1978.  Volume  1. 
(A79-31401  12-44)  Winnipeg,  Solar  Energy  Society  of  Canada.  Inc.. 
1978.  13  p.  6 refs.  Research  supported  by  the  National  Research 
Council  of  Canada. 

An  investigation  is  conducted  regarding  the  design,  building,  and 
testing  of  a flat-absorber  cylindrical  parabolic  concentrator  (CPC! 
and  a conventional  type-of  (lat-plate  collector.  Experimental  studies 
showed  that  the  flat-absorber  CPC  is  more  cost  effective  than  the 
conventional  flat-plate  collector,  if  operated  at  solar  noon  under  the 
specified  conditions.  Although  the  flat-absorber  CPC  utilizes  much 
less  absorber  plate  area,  the  total  cost  per  unit  area  for  both  the 
collectors  balances  out  because  of  the  additional  cost  of  the 
reflecting  surface.  However,  it  is  expected  that  the  cost  of  labor  in 
building  the  parabolic  surface  would  be  reduced  marginally  by  mass 
production.  Another  important  consideration  is  that  since  the 
absorber  width  is  large  enough  to  receive  even  the  off-axis  incident 
rays,  no  tracking  mechanism  is  needed.  The  collector  can  also  he 
operated  on  cloudy  ot  hazy  days,  G.R 

A79-31451  Studies  on  solar  collector  performance  at 

NRC.  S,  J.  Hariison  and  J.  R.  Sasaki  (National  Research  Council. 
Div.  of  Building  Research.  Ottawa,  Canada).  In:  Renewable  alterna- 
tives; Proceedings  of  the  Fourth  Annual  Conference,  London, 
Ontario,  Canada,  August  20-24,  1978.  Volume  2,  (A79-31401  1 7-44) 
Winnipeg.  Solar  Energy  Society  of  Canada,  lnct,  1978.  12  p.  8 refs. 

As  part  of  NRC's  responsibility  for  the  development  of  solar 
heating  standards  and  test  methods,  a facility  has  been  established  at 
the  Oivision  of  Building  Research  (OBR)  to  obtain  data  on  the 
thermal  performance  and  durability  of  solar  collectors.  A variety  of 
solar  collectors  arc  being  tested  to  determine  the  factors  that  affect 
their  performance  and  life.  A review  of  testing  procedures  is 
underway  to  assess  their  suitability  for  use  in  Canada.  This  paper 
tlescribcs  the  solar  calorimeter  apparatus  and  the  in-house  activities 
currently  being  pursued  at  DBR.  ’ (Author) 


A79-31406  Dimensional  relations  for  fra*  convective  heat 

transfer  in  flat-plate  collectors.  K.  G.  T-  Hollands  (Waterloo, 
'1  University,  Waterloo,  Ontario,  Canada).  In:  Renewable  alternatives; 
Proceedings  of  the  Fourth  Annual  Conference,  London,  Ontario, 
Canada.  August  20  24,  1978.  Volume  1.  (A79-31401  12-44)  Winni- 
peg, Solar  Energy  Society  of  Canada,  Inc,,  1978.  12  p.  11  refs. 
Research  supported  by  the  U.S.  Department  of  Energy. 

Free  convection  heat  transfer  is  one  of  the  dominant  modes  of 
heat  loss  In  a flat  plate  solar  collector.  Recently  there  have  been 
reported  new  data  and  correlation  equations  for  free  convective  heat 
transfer  in  various  geometries  similar  to  those  found  in  solar 
collectors.  In  most  of  this  work,  the  results  have  been  reported  in 
terms  of  dimensionless  groups.  This  method  of  presentation  does  not 
immediately  Indicate  how  the  results  may  be  used  for  design 
decisions  on  collectors.  A description  is  presented  of  the  new  results 
In  terms  of  dimensional  equations  and  yaphs,  thereby  pointing  the 
way  to  improved  design  techniques.  Particular  emphasis  is  placed  on 
the  new  free  convective  information  resulting  from  studies  carried 
out  at  the  University  of  Waterloo.  G.R. 


PERFORMANCE  TESTING  OF  SOLAR  COLLECTORS 
Sunworld } vol.  2,  no.  3,  August  1978,  p 

Agreement  on  test 
procedures  is  the 
first  step. 
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A7t’-3140C>  Energy  analysis  of  an  aluminum  solar  collee 

tor.  W.  Ashton  and  J.  E.  Robinson  (Waterloo.  University,  Watetloo, 
Ontario,  Canada),  In:  Renewable  alternatives;  Proceedings  of  the 
Fourth  Annual  Conference,  London,  Ontario,  Canada.  August  2(724, 
1978.  Volume  1.  (A79-31401  12-44)  Winnipeg,  Solar  Energy  Society 
of  Canaria,  Inc..  1978. 9 p.  20  refs. 

An  analysis  was  conducted  of  the  energy  consumption  involved 
in  an  installation  of  aluminum  solar  collectors  to  ascertain  the  length 
of  time  which  would  be  required  to  recover  the  energy  invested  in 
manufacture.  It  was  found  that  approximately  four  years  of 
operation  will  be  required  to  regain  the  energy  consumed  in  the 
manufacture  of  the  solar  collector  system  horn  raw  materials.  It  was 
also  found  that  the  use  of  recycled  metal  substantially  reduces  the 
energy  pay  back  period  to  just  over  one  year.  In  this  case,  then,  the 
energy  viability  of  one  new  technology,  a solar  collector  system,  h 
enhanced  significantly  by  parallel  developments  in  others  such  as 
metal  recycling.  G.R, 


,Lty  B.  Justin. 

66-71. 


■ L 'h 

t,  ^ • 


Ml 


¥md 

rM 


A79-31413  A *>Ur  eolleevor  rb«rm»t  pwformvnee  tmt  tor 

d*»«topnwnUl  program..  E.  C.  Shewen  and  K.  G.  T-  Hollands 
(Waterloo,  University,  Waterloo,  Ontario,  Canada),  In:  Renewable 
alternatives;  Proceedings  of  the  Fourth  Annual  Conference,  London 
Ontario,  Canada,  August  20-24, 1978.  Volume  1.  (A79-31401  12  44) 
Winnipeg,  Solar  Energy  Society  of  Canada.  Inc.,  1978.  13  p.  8 refs. 
Department  of  Supply  and  Services  Contract  No. 
12SO-31 155-7-4409. 

An  alternative  thermal  test  procedure  for  solar  collectors  to  that 
described  in  ASHRAE  Standard  93-77  is  described.  Particularly 
suited  to  in-house  developmental  programs,  the  method  permits  a 
substantial  reduction  in  the  time  required  fertest  completion,  while 
yielding  an  accuracy  that  should  be  comparable,  for  a given  type  of 
design.  Considerable  use  is  made  of  indoor  heat  loss  testing  and  only 
one  outdoor  test  is  required.  In  this  paper  the  method  is  outlined  and 
a procedure  for  correcting  the  results  to  standard  ambient  conditions 
is  described.  A description  of  a test  apparatus  for  air-heating 
collectors,  built  at  the  University  of  Waterloo  is  given  and  some 
experience  in  design  of  mixers  and  thermocouple  collars  is  reported. 


A79-31423  The  performance  of  a site  built,  air  heating, 

vertical  collector  with  snow  reflector  in  QuAec  R.  G.  Kerr  and  M. 
M.  Shapiro  (Concordia  University.  Montreal,  Canada.).  In:  Renew- 
able alternatives;  Proceedings  of  the  Fourth  Annual  Conference, 
London,  Ontario,  Canada,  August  20-24,  1978.  Volume  1.  (A79- 
31401  12-44)  Winnipeg,  Solar  Energy  Society  of  Canada,  Inc.,  1978. 
12p.  10  refs. 

A screen-type  vertical  air  heating  collector  with  double  glazing 
was  installed  in  1975  as  the  south  wall  Of  a house  near  La  Macaza, 
Quebec,  170  km  north  of  Montreal.  The  collector  was  built  on  site, 
using  norma!  construction  materials,  for  a gross  cost  of  $70/sq  m. 
and  a net  cost  of  S45/sq  m,  in  1975  dollars  The  house  and  solar 
heater  were  monitored  during  the  1976-77  heating  season.  The  noon 
efficiency  curve  of  the  collector  compares  favourably  both  with  that 
of  an  experimental  and  with  that  of  a factory-built  collector.  The 
monthly  average  efficiencies  ranged  from  32%  in  March  to  42%  in 
October.  The  ratio  of  solar  heat  to  the  sum  of  solar  and  baseboard 
heat  supplied  ranged  from  0.29  in  November  to  0.76  in  March,  and 
was  0.5  over  the  entire  heating  season.  Daily  and  monthly  solar  - 
radiation  and  solar  heat  collected,  plus  monthly  average  efficiencies 
and  solar  fraction  are  presented.  (Author) 


33028  (DOE/NASA/CR-1 50860)  Qualification  testi and I anally- 

fls  report:  solir  collectors.  (Owens* Illinois.  Inc.,  Toledo,  OH  (USA). 
Solar  Energy  Products  Group).  I Dee  1978.  Contract  EX-76-A-29- 
1037.  148p.  Dep.  NT1S,  PC  AU7/MF  A01.  _ , 

Test  results  show  that  the  Owens-Illinois  Sunpak/sup  TM/ 
Model  SEC  601  air-cooled  collector  meets  the  national  standards 
^defined  in 

and  Verification  Plan  of  NASA/MSI  C Contract  inaso  jz-jz. 
dated  October  23,  1976.  The  architectural  and  engineering  firm  of 
smith, Minch, narrmul  Grylls  Detroit.  Mrchig^.ctcdrn^hccapc- 
itv  of  the  independent  certification  agency.  The  program  call! i to 
the  development,  fabrication,  qualification  and  delivery  or  an i atr- 
liquid  solar  collector  for  solar  heating,  combined  heating  and  cool- 
ing,  and/or  hot  water  systems. 


SHADING  AND  SPACING  IN  PARABOLOIDAL  COLLECTOR  ARRAYS, 
by  B.  P.  Edwards. 

Solar  Energy,  vol.  PI,  no.  5>  1978,  p- **35-^39- 


This  paper  evaluates  the  variations  in  losses  due  lo 
shading  as  a function  of  spacing  for  square  arrays.  It  is  not 
realistic  to  increase  the  spacing  between  collectors  sufficiently  to 
completely  eliminate  shading  caused  by  adjacent  collectors,  as 
several  costs  increase  with  increased  spacing.  These  costs  ate 
dependent  upon  ihe  links  between  the  mirrors  and  the  central 
conlrolfpower  plant,  which  in  turn  depend  upon  the  system  used 
to  control  Ihe  minors,  and  the  system  used  lo  collect  Ihe  energy 
from  Ihe  mirrors.  In  Ibis  paper  the  work  of  Williamslll  on  energy 
transfer  costs  is  used  in  conjunction  with  the  shading  cal- 
culations to  evaluate  the  optimum  spacing  for  collector  arrays.  In 
addition  the  minor  costs  of  the  links  for  both  communication  and 
supplying  power  to  the  collectors  for  movement  are  considered. 


HOMEMADE  SOLAR  ENERGY  COLLECTOR,  by  Dean  Kramer. 

Sunworld,  vol.  2,  no.  1,  February  1978,  p.22-24. 

Three  years  ago  I constructed  an  experi- 
mental solar  collector  at  my  home  to 
test  the  feasibility  of  solar  house  heat- 
ing. In  searching  the  solar  energy  litera- 
ture in  preparation  for  the  project,  1 
found  general  agreement  that  about 
one  square  fool  of  collector  is  needed 
for  each  Two  square  feet  of  living  area 
for  optimum  solar  heating.  Optimum  is 
yabout  80%  and  is  synonymous  with 
cost-effectiveness  because  overdesign 
has  severe  cost  penalties. 


A78- 19827  So  I at  energy  collector  orientation  and  tracking 

mode.  R.  C,  Neville  (California.  University.  Santa  Barbara,  Calif,). 
Sof»r  Energy , vol.  20,  no,  1.  1978,  t>.  7*  11.  7 refs. 

The  maximum  solar  energy  available  to  an  earth-surface  collec- 
tor is  examined  as  a function  of  latitude,  the  north-south  tilt  of  the 
collector  from  the  earth's  surface,  and  whether  the  collector  is  an 
ideal  tracker  (follows  the  sun  both  north-south  and  east  west),  an 
east-west  tracker  (follows  the  sun  east-west  but  is  fixed  in  the 
north  south  direction)  or  a fixed  type.  It  is  shown  that  the  ideal 
tracker  gives  maximum  potentially  available  energy,  the  use  of  an 
east  west  tracking  device  results  in  5-10  per  cent  degradation  in 
potential  peiformance,  of  fixed  collectors  is  degraded  by  close  to  50 
percent.  Insolation  data  by  season  of  the  year  is  also  provided. 

(Author) 
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A78-19828  Design  and  performance  of  an  air  collector  for 

industrial  crop  dehydration.  P W.  Nilns,  E.  J Carnegie.  J.  G Pohl, 
and  j.  M.  Clicrne  (California  Polytechnic  Slate  University.  San  Ltiij 
Oltispo;  TOW.  Inc.  Systems  and  Encigy  Div.,  Redondo  Beach, 
Calif.l.  Solar  Energy,  vol.  20,  no,  1.  1978,  p.  19  23.  7 refs  USE 
Grant  No,  EOT  74I90G3, 

Test  results  are  reported  lor  the  operation  of  tmglaretl  and 
single  glazed  solar  collectors  used  to  heat  air  to  the  90  C (194  F| 
range.  The  collectors  were  constructed  of  standard  black-painted 
metal  decking  anil  were  tested  in  various  lengths  so  that  pressure 
drops  anti  convective  heat  Pansier  rates  cottlrl  he  varied  independent 
of  collector  operation  temperature.  It  is  shown  that  the  experimental 
collector  net lormartcc  results  with  single  pass  operation  arc  in 
substantial  agreement  willt  standard  collector  analysts  procedures. 
These  results  gtvc  a (irm  basis  tor  collector  anil  system  optimisation 

(Author) 


A 78  19H.I0  Tlic  effect  of  otf-snuth  orientation  on  tire 

performance  of  flat  plate  solar  collectors.  J.  D.  Pelske  (MIT. 
Cambridge,  Mass.).  Solar  Energy,  vol.  20.  no.  1.  1978,  p,  29-36,  9 
refs.  NSF  Grant  No.  PTP-75  05156, 

There  are  many  instances  in  which  an  off-south  installation  of  a 
flat-plate  solar  collector  is  more  compatible  with  a building’s 
orientation  than  a due-south  installation.  In  these  cases  it  is 
important  to  determine  the  magnitude  of  the  performance  sacrificed 
by  conforming  to  the  building  architecture.  The  study  investigates 
the  collector  performance  and  optimum  tilt  as  functions  of  the 
off-south  angle,  collection  temperature,  number  of  glass  covers  and 
the  relative  amounts  of  direct  and  diffuse  radiation.  It  was  found 
that  the  yearly  energy  collection  for  a given  collector  tilt  is 
insensitive  to  the  off-south  angle  and  that  in  some  cases  it  actually 
improves  with  increasing  azimuthal  angle.  It  was  also  found  that  for  a 
given  azimuthal  angle  an  optimum  collector  tilt  exists  which  is 
between  3 and  10  less  than  the  latitude.  Calculations  were  baser!  on 
New  York  City  weather.  (Author) 


NTS-IMtOf  National  Technical  Information  Service.  Springfield. 

FIAT  PLATE  SOLAR  COLLECTOR  DEMON  AND  PERFOR- 
MANCE. CITATIONS  FROM  THE  ENOINEERINQ  INDEX 
OATA  RASE  Fmgreee  Report,  1S70  - Jim.  1S7S 
Audrey  S.  Hundemenn  Aug.  1978  150  p 
(NTIS/PS-78/0841/3)  Avail  NTIS  HC  S28  OO/MF  S28  00 
CSCL  10A 

Citations  from  worldwide  literature  on  the  design,  thermal 
performance,  and  optimization  ol  air-  and  liquid-type  flat  plate 
collectors  are  covered.  Topic  areas  include  heat  loss  and  hear 
transfer,  effect  of  orientation,  corrosion  protection,  optical  coatings, 
enhancement  of  performance  through  the  use  of  planar  reflectors, 
and  the  effect  of  honeycomb  layers  on  collector  performance 
Grooved  corrugated,  or  V-trough  collectors  are  studied.  Abstracts 
dealing  with  methods  of  measuring  the  performance  of  8at  plate 
collectors  and  computer  optimization  studies  are  included  (This 
bihlrography  contains  144  abstracts  ) GRA 


CONTROLS:  REDUCING  SOLAR  OOLLECTRO  AREA  BY  3 5%  TO 

Alwin  B.  Newton 

.Ashrae  Journal,  vol.  20,  no.  9>  September  97° > P*  *<*” 
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NB0  10813#  Battelle  Pacrfic  Northwest  labs . Richland.  Wash 

SUMMARY  REPORT  OF  THE  SOLAR  REFLECTIVE  MATERI- 
ALS TECHNOLOGY  WORKSHOP 

M A Lind  and  L E Aull  OCI  1978  93  p Workshnp  held  at 
Denver.  28  30  Mar  1978 
(Contract  EY  76  C 06  1830) 

(PNL-2763;  Conf-780380)  Avail:  NTIS  MC  A05/MF  AOI 
Solar  reflector  materials  technology  was  assessed,  Metals. 
metallic  films  and  alloys,  and  dielectric  or  ceramic  stacks  were  con- 
sidered  as  reflecting  surface  materials.  Protective  coatings  discuss- 
ed included  polymer  paints  end  Films,  inorganic  coatings,  and  thin 
glass.  The  mirror  support  strucJures  considered  were  polymer 
foems.  cellular  glass,  aluminum  honeycomb,  wood,  and  fiberglass 
and  epoxy  composites  The  requirements  and  properties  for 
reflector  materials  were  discussed  along  with  environmental  tests 
and  actual  field  experiences  with  solar  collector  structures  High 
concentration  ratio  and  central  recaivar  concepts  were  empha- 
sized, * L 


THE  PHOTOCHEMICAL  HEAT  PIPE,  by  Bo  Carls son  and 
Gunnar  Wefcfcermark 

Solar  Energy,  vol.  21,  no.  2,  1978,  p.  87-92 

AMract— The  performance  of  a solar  collector  system  for  high  temperature  heal  delivery  based  on  a photochromic 
reaction  is  discussed.  The  system  consists  of  a non  focusing  collector  and  a reactor  integrated  into  a Mow  system. 
In  the  collector,  kept  close  fo  ambient  temperature,  the  chemical  potential  of  the  photochromic  system  is  increased 
through  an  endothermic  photochemical  reaction  and  is  used  to  drive  the  reverse  thermal  reaction  taking  place  in 
(he  reactor  af  a high  temperature.  No  separation  of  the  photoproducts  is  involved.  Accordingly  the  highest 
temperature  at  which  heat  can  be  delivered  from  the  reactor  is  determined  by  Ihe  maximum  attainable  photos- 
lahonary  stale  in  the  collector  and  not,  as  in  a conventional  Mat-plate  collector,  by  heat-loss  from  the  collector  to 
the  surroundings.  Accordingly,  the  highest  temperature  at  which  heat  can  be  delivered  from  the  reactor  is 
determined  by  the  maximum  atlninable  photostationary  stale  in  the  collector  and  not,  as  in  a conventional  Mat-plate 
collector,  by  heat-loss  from  the  collector  to  the  surroundings.  The  functioning  of  the  device  is  exemplified  by 
calculations  for  a model  system  utilizing  the  photodissociation  of  gaseous  nitrosykhlonde.  The  results  show  that  it 
should  be  possible  to  build  a system  which,  on  a clear  day,  delivers  about  100  W heat  at  temperature  above  20fTC 
for  each  m collector  area.  A tenfold  reduction  in  the  radiation  Mux  density  of  the  incident  light  wtM  only  sKahtlv 
reduce  output  eMiciency. 


IDEAL  PRISM  SOLAR  CONCENTRATORS,  by  D.  R.  Mills  ana 
J.  E.  Giutronich. 

Solar  Energy,  vol.  21,  no.  5,  1978,  p. 423-430. 

Abstract— Nnn-im.iging  solar  concentrators  Using  both  'symmetrical!  1-3)  and  asymmetrical  mirrors  »«entl> 
been  described  by  several  workers  M>).  In  this  paper,  a completely  separate  but  parallel  family  of  non-imaginf 
ScraraS  is  proposed  which  utilises  the  phenomenon  of  Total  Internal  Reflection  wtth.n  a 
S K t,  achieve  concentration.  In  both  symmetrical  and  asymme.rtcal  forms.  '*<‘  «w  co^ntr^ 
satisfy  the  maximum  concentration  limits  for  ideal  radiation  transformers  tor  a given  acceptance  angle  IN ^ Light 
radiating  from  the  exit  aperture  is  restricted  in  angle,  but  concentration  performance  " 

the  exit  aperture  is  much  more  uniform  for  a distant  point  source  than  tn  any  other  design.  Tim  new  lotms  are 

easier  to CsuucI  than  CPC  concentrators  filled  with  refractive  medium  because,  m most 

sin  faces  are  required  andjar  less  refractive  material  is  used  for  a gtven  aperture.  Stationary  concentrators  with 

acceptance  angles  up  to  that  of  a flat  plate  are  possible. 


N79-M7M0  Sandia  Labs..  Albuquerque.  N.  Max. 

UNEAR  CONCENTRATING  tOlAR  COLLECTORS:  CUR- 
RENT TECHNOLOOT  ANO  APPLICATIONS 
. Jamas  A.  Leonard  Jut.  1978  38  p rats 
(Contract  EY-78-C-04-0789) 

(SAND-78-0949)  Avail:  NT1S  HC  A03/MF  A01 

Linear  concentrating  collector  technology  is  reviewed. 
Included  are  fundamentals  of  the  technology;  descriptions  of 
coHectois  with  particular  emphasis  on  tha  types  tested  at  the 
DOE/ Sandia  Midtemperature  Solar  Systems  Test  Facility 
(MSSTF):  performance  test  results:  problems  identified  through 
operating  experience:  cost  projections:  and  a discussion  of 
applications  of  linaar  concantrating  and  midtamparatura  solar 
collectors.  OOE 


A7931402  Rankfo*  anti  evaluation  of  fl,t 

Ibrtsrss 

Enerov  Society  of  Canada,  Inc.,  1970.  1/  p. 

An  iodex  format  is  developed  which  will  allow  ready  rankmg  of 

rXctors  to  date  are  quite  restricted  in  their  ability  to  dehver  MM, 
while  some  antireflective  doubte-gtazed  collectors  *«th 
coatings  have  established  double  the  mdex  margms  and  *'ref°re 
almost  double  the  heat  delivering  capability  when  used  In  seasonal 
storage  systems. 


A 79-31403  Optimization  of  the  How  peaaage  *eom*try  for 

air  heating  tolar  collectors.  E.  C.  Shewen  and  K.  G.  T.  Hollands 
(Waterloo.  University,  Waterloo,  Ontario.  Canada).  In:  Renewable 
alternatives;  Proceedings  of  the  Fourth  Annual  Conference.  London. 
Ontario,  Canada,  August  2024, 1978.  Volume  1.  (A79-31401  12-44) 
Winnipeg.  Solar  Energy  Society  of  Canada,  Inc.,  1978.12  p.  9 refs. 
Department  of  Supply  and  Services  Contract  No. 
12SQ-31 155-7-4409. 

The  flow  passage  geometry  for  air  heating  solar  collectors  of  the 
underflow  type  has  been  examiner!  from  the  point  of  view  of 
maximizing  the  collector  efficiency  for  a specific  pressure  drop. 
Parameters  studied  include  the  absorber  to  air  stream  heat  transfer 
coefficient,  the  flow  passage  dimensions,  the  pressure  drop  and  the 
•ir  flow  rata.  A generalized  study  of  improving  the  heat  transfer 
coefficient  for  a specified  pressure  drop  is  presented.  This  study  has 
led  to  a novel  air  heater  design  referred  to  as  the  'short  path 
concept’.  (Author) 


A 7931404  Performance  analyeie  of  a Rei-ptete  ester 

collector  using  'forge-fin*  rubes.  K.  F.  Schenk.  C,  R.  Due.  end  J.  T. 
Munoz  (Ottawa,  University,  Ottawa,  Canada).  In:  Renewable  alterna- 
tives: Proceedings  of  the  Fourth  Annual  Conference,  London, 
Ontario.  Canada,  August  20-24, 1978.  Volume  1.  (A79-31401  12-44) 
Winnipeg,  Solar  Energy  Society  of  Canada,  lnc„  1978.14  p.  9 refs. 
Research  supported  by  the  National  Research  Council  of  Canada. 

An  analysis  it  conducted  of  a flat-plgte  solar  collector  utilizing 
internally  finned  tubes  to  obtain  its  thermal  performance.  These 
’forge-fin'  tubes  enhance  the  heat  transfer  between  fluid  and 
absorbing  plate.  A solar  test  facility  was  built  and  the  collector 
efficiency  obtained.  It  was  found  that  the  efficiency  of  the  proposed 
collector  using  internally  finned  tubes  is  about  10%  higher  than  that 
of  a conventional  type  of  flat-plate  collector  under  similar  outdoor 
conditions.  It  had  been  pointed  out  by  Watkinson  et  aL  (1974)  that 
2 feet  of  forge-fin'  tube  was  equivalent  to  8 feet  of  smooth  tube  in 
beat  exchangers  due  to  its  augmented  heat  transfer  properties.  After 
•valuation  of  the  performance  of  the  proposed  flat-plate  solar 
collector  using  these  tubes,  an  improvement  has  been  noticed  over 
that  of  a collector  using  smooth  tubes.  However,  forge-tin’  tubes  are 
more  expensive  than  conventional  smooth  tubes  and  this  increases 
the  cost  per  unit  area  of  the  proposed  collector.  G.R. 


N79M909#  National  Technical  Information  Service,  Springfield. 
Va. 

KHAR  ENEROV  CONCENTRATOR  DEMON  ANO  OPERA- 
TION. CITATIONS  FROM  THE  ENGINEERING  INDEX  DATA 
RAM  Pragma  Report.  1970  - Jun.  1970 

Audrey  S.  liundemann  Aug,  1978  174  p 

INTIS/ PS-78/0839/7)  Avail  NHS  HC  S28.00/MF  $28,00 

CSCL  10A 

Worldwide  research  on  the  design  and  operation  of  various 
types  of  solar  energy  concentrator*  is  discussed.  Topic  areas 
cover  thermal  and  optical  performance  of  Fresnel  lenses, 
compound  parabolic  concentrators,  fixed  minor  concentrators,  and 
planar  reflector  enhancement  of  flat  plate  collector  systems.  A 
few  abstracts  deal  with  V-trough  concentrators  and  methods  to 
calculate  performance  of  concentrators  A separate  published 
search  on  heljostat  systems  is  available  (This  bibliography  contains 
187  abstracts)  GRA 
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Testing  of  solar  collectors  and  systems 

2 [proceedings  of ] conference  (Cll) 
at  the  the  [sic* ] Royal  Institution, 
April  1977*  London  2 International 
Solar  Energy  Society,  UK  Section, 

1977. 

[lj»  92  P«  - 111*  ; 30  cm*  J64.550 
Cover  title*  Includes 
bibliographical  references* 

1*  Solar  collectors  — Testing  — 

Congresses.  2.  Solar  houses  Testing 

Con cresses* I • International  Solar 
Energy  Society.  UK  Section. 
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Technical  evaluation  of  gaseous  sus— 
pensions  of  graphite  for  the  absorption  of 
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(Communication  de  l'instltut  de  thermlque 
appllquee  ; nr.  6) 
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Optics  in  solar  utilization  II,  August  2b-25, 
1976,  San  Diego,  California  / editor: 
Clifford  Selvage.  — Palos  Verdes  Estates, 
Calif.  : Society  of  Photo-optical  Instru- 
ment at  ion  En  gineers , cl977 • 

xxvi,  158  p*  : ill.  — (Proceedings  of 
the  Society  of  Photo-optical  Instrumenta- 
tion Engineers  ; v.  85) 

Includes  ‘bibliographies. 

1.  Solar  energy— Congresses.  2.  Solar 
radiation— Optical  instruments— Congresses. 
I.  Selvage,  Clifford,  ed.  II.  Society 
of  Photo-optical  Instrumentation  Engineers. 
III.  Title,  IV.  Series:  Society  of 

Photo-optical  Instrumentation  Engineers. 
Proceedings  ; v,  85. 


Solar  Pnorpy  Senlnnr,  Tfnlverfj Ity  of 

Peg  Inn  and  Unlvernlty  of  Snnbatc.liowsn, 
1976. 
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Cnnadlnn  PlaJnn  Ponenrch  Center,  1976. 
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Solar  Collectors, 

Robert  W.  Besant,  Faculty  of  Engineering,  "'Jnlvcrstfcy 
of  Saskatchewan,  Saskatoon,  Saskatchewan 
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SEASONAL  SOLAR  COLLECTOR  PERFORMANCE  WITH  MAXIMA 
STORAGE. 

P.J.  Lunde. 

ASHRAE  J.,  Nov. 1 977 » p.55- 
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2960 

.068 


An  integrated  form  of  the  basic  solar  collector  heat 
balance  equations  is  derived  which  permits  use  of 
average  temperature  and  radiation  data  to  determine 
seasonal  performance  when  the  average  storage 
temperature  is  known.  For  the  limiting  case  of  infinite 
storage  and  hence  constant  storage  temperature,  a 
typical  collector  performance  is  presented  graphically 
fora  variety  of  collector  operating  conditions. 
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A79-33988  New  concept  in  nlir  thermel  cotton.  H. J- 

Soitzer  (U.S.  Army,  Mobility  Equipment  Research  end  Development 
Command,  Fort  Belvoir,  Va.I.  In:  Alternative  energy  eowces; 
Proceedings  of  the- Miami  international  Conference.  Mamr  Beach. 
Fla.,  December  5-7.  1977.  Volume  1.  (A79-33984  13-M)  Washing- 
ton D.C.,  Hemisphere  Publishing  Corp.,  1978.  p.  179'19°- 

Models  and  prototype  of  black  liquid  »l*  co»ector,  we« 
fabricated  and  tested.  The  concept  of  using  a black  fluid I sheet 
simultaneously  as  absorber  and  heat  transfer  medium  tesultedma 
considerable  performance  enhancement  against  conventKmri»l« 
collectors.  The  Weight  of  a total  device  structure 
favorably  with  conventional  collectors.  Thegr«^ 
solar  thermal  collectors  based  on  the  concept  of  the  black  hquid 
however,  lies  in  the  possible  cost  reduction  per  unit  area  of  collector 
through  the  utilization  of  modem  chemical  engineering  techn^tm 
plastics  materials.  ' 


SESSION  3.  THERMAL  SOLAR  ENERGY  UTILIZATION  1 ' 22 
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1 14-OF  A Vacuum  Solar  Thermal  Collector  with  Optimal  Concentration  ...... 

John  D.  Garrison,  Department  of  Physics,  San  Diego  State  Umverst  y ^ 

1 14-10  Optical  Evaluation  Techniques  for  Reflecting  Solar  Concentrators  

B.  L.  Butler,  R.  B.  Pettit,  Sandia  Laboratories 

SESSION  4.  THERMAL  SOL  AR  ENERGY  UTILIZATION  2 ^ 

114-12  Five  MW  Solar  Thermal  Test  Facility  Heliostat  Focus  and  Alignment  System 

Lloyd  P.  Oldham,  Martin  Marietta  Corporation 

. • • » .60 

114-13  Nonimaging  Solar  Concentrators 

William  W.  Schertz,  Argonne  National  Laboratory 

, Compiriion o.  S.l.r  P-W-tk. .1  hW* *""*“«* 

Ci'oon.S°™B;,'ktarV.  biwiV.  uS.».iw'oV'Georai. 
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Intersociety  Energy  Corrversicn  Engineering 
Conference,  12th,  Washington,  1977. 


779181  — Solar  Powered  Steam  Generation,  D. 
Magnoli,  M.  Saddy,  A.  V.  de  Carvalho,  Jr.,  Cen- 
tro de  Tec.  P/omon,  Rio  de  lanerio,  Brazil;  |.  B.  ! 
de  Siqueira,  T.  Oniga,  Inst.  National  de  Tech., 

Rio  de  Janerio,  Brazil 1127 

779183  — High  Temperature  Solar  Collector  with 
an  Archimedes  Concentrator,  Z.  Antoniak,  H. 

13.  Palmer,  Penn.  State  University,  University 

Park,  Pa. ...........  1134 

779184  — Development  Status  ol  the  Fixed  Mirror 
Solar  Concentrator,  J.  L.  Russell,  G.  H.  Eggers, 

|.  R.  Schuster,  General  Atomics  Co.,  San  Diego, 

Calif.  1141 

779185  — Considerations  for  Using  Solar  Concen- 
trators in  Photovoltaic  Systems,  C.  E.  Backus, 

D.  L.  Evans,  L.  W.  Florschuetz,  D.  L.  Jacobson, 

B.  D.  Wood,  Arizona  State  University,  Tempe, 

Ariz.  1147 

779186  — Solar  Cell  Array  for  Concentrated  Sun- 
light, G.  Yekutieli,  B.  Haber,  J.  Mandelkorn,  E. 
Kritchman,  A.  Brandsetter,  R.  Joulzary,  VVe/z- 
mann  Inst , of  Science,  Rehovot,  Israel ........  1154 

779187  — Photovoltaic  Applications  in  the  Na- 
tional Park  Service,  P.  O.  Jarvinen,  C.  R.  Peat- 
field,  Mass.  Inst,  of  Tech.,  Lexington,  Mass.;  H. 
Haiges,  National  Park  Service,  Denver,  Co.  ...  1159 


Q Advances  In  instrumentation,  v,  31,  pts,  1-U; 
lftk  proceedings  of  ISA  Conference  and  Exhibit, 

,A5  Houston,  Texas,  October  11-lU,  197^ • — 
v,31  Pittsburgh  : Instrument  Society  of  America, 
pt.l-*i  c1976. 

U v,  : ill,  ; 29  cm, 

1,  Scientific  apparatus  and  instruments — 
Congresses,  2,  Engineering  instruments — 
Congresses,  I,  Instrument  Society  of  Ameri- 
ca, II,  ISA  Conference  and  Exhibit,  Houston, 

m — -invrC 

FLOWMETER  CALIBRATION  FOR  A SOLAR  COLLECTOR  TESTU*’^,^ 

FACILITY.  H.  C.  Hewitt,  Jr.  and  !>.  Oiwr  


FACILITY,  H.  C. 
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A79-33987  Accuracy  of  tmtwiaf  rHitiom  for  flit  pine  < 

cotlrctor  performance  prediction.  P Oudano  Lobo  and  P.  I.  F, 

Almeida  (Paraiba,  Univeisidade  Federal,  Jo5o  Pesso*.  Brazil).  In: 

Alternative  energy  sources;  Proceedings  of  the  Miami  International  * 

Conference.  Miami  Beatit,  Fla..  December  5 7.  1977.  Volume  1.  "j 

(A79-33984  13-44)  Washington,  D.C.,  Hemisphere  Publishing  Corp., 

1978,  p.  167-1 78. 5 refs.  Research  supported  by  the  Finandadora  de 
Esludose  Projctos, 

Comparisons  of  measured  and  predicted  Hat  plate  collector 
ef  lieiency  are  presented  as  functions  of  collector  inlet  temperature  at  I 

given  ambient  air  temperature  and  incident  solar  radiation  intensity. 

Efficiency  b also  plotted  against  the  ratio  between  collector  inlet  to 
air  tcnperatuie  dilfererioe  and  incident  solar  radiation  intensity  on  a 
horizontal  surface.  The  results  are  used  to  vetify  the  accuracy  spd 
limits  to  validity  of  the  mathematical  model  used  to  describe 
collector  performance  and  of  the  corresponding  numerical  solution. 

(Author) 


nMEunl£AJJ?NS  AND  DRAWfNGS 
T0  ®U*LD  YOUR  OWN 
SOLAR  HOT  AIR  AND  HOT  WATER 

E5iT  C0L*-ECT0"S-  By  Daniel  L 
pad,®T-  1976-  Daniel  I.  Hadley 

^eSsa«,vff-ad!ey  So,ar  Energy  Co.’ 
Box  1456,  Wilmington,  DE  19399  13 
PP-.  paper,  57. 

B^uesi  from  thousands  ol  do-it-yourselfers 
for  information  on  how  they  can  build  their 
ow  solar  heat  collectors  i.as  prompted  Mr 
H»dtey  to  prepare  a set  of  cfcawnw 
specifications,  Inslrueticms  and  me  to.  <t 
to  enable  a person  wish  carpentery  and 
plumbing  skills  to  build  solar  hot  air  or  hot 
water  heal  collectors.  The  solar  hear  collec- 
tors are  made  of  standard  materials.  A A 
X 8 tl  unit  which  will  heat  a well  insulated 
space  si*  times  its  area,  in  the  coldest 
weather,  can  be  built  lor  less  thanSlSO. 


i 

I 


TJ  AES  CoatlnM  lor  Solar  Collectors 

810  Sjrapoalusy  Atlanta,  1976* 

•A22  AES  Coatinua  for  Solar  Collectors 

SyncosiuBi  Atlanta,  GA,  November  0— 10, 
1816  ; organized  by  Glenn  NcDonald  / 
presen  ted  by  Symposia  Commit  iso, 
American  Elec trop Inters*  Society,  Inc* 
Vinter  Park,  FL  : The  Society,  1976* 

• 13S  o.  : ill.  ; 28  cm. 

Includes  bibliographical  references. 
I.  Solar  collectors  Congresses. 

TK  Optics  applied  to  solar  energv  conversion 

2960  [seminar],  August  23-24,  1977,  San  Diego, 

,068  California  / Poland  Winston,  A.  I.  Mlavsky, 

editors  ; presented  bv  the  Society  of  Photo- 
critical  Instrumentation  Brjinoers  in  oon- 
juncti.cn  with  the  IEEE  Gcrtputer  Society 
International  Optical  Ocnputing  Oonferenoe 
77.  — Bellingham,  Wash.  : SPIE,  c.1977. 

viii,  95  p.  t ill.  > 28  an.  - (Proceed- 
ings of  the  Society  of  Photo-on tical  In- 
strumentation Engineers  ; v.  114) 

OT  Heat  transfer  in  solar  energy  systems  t prw 
810  sen  ted  at  the  winter  annual  meeting  of  tto 

.H39  TWerican  Society  of  Mechanical  Engineers, 
Atlanta,  Georgia,  November  27-Decenter  2, 

1977  / sponsored  by  the  Heat  Transfer  Divi- 
sion, PS&E  y edited  bv  J.  r<.  Howell,  T.  Min. 
— Mew  York  : ASME,  cl977. 
v,  135  p.  t ill.  | 2P  cmB 
Includes  bibliographical  references. 

1,  Solar  enrargy— <bngresses.  2.  Hwt- 


A78-2169G  Sol»r  coNtctor  design.  D.  K.  Edwards  (Califor- 

nia. University,  los  Angeles,  Calif.).  Research  supported  tty  the 
National  Science  Foundation  and  Energy  Research  and  Development 
Administration,  Philadelphia,  Pa,  Franklin  Institute  Press,  1977,  63 
p.153  refs.  S6.50. 

Solar  collector  design  is  discussed,  with  attention  given  to  air 
heaters  and  low-  and  high-pressure  water  heaters,  fixer!  and  tracking 
collectors,  single-  and  douWegrared  collectors  and  honeycomb 
collectors.  Antireflection  coatings,  the  control  of  reradiation  and 
convection,  as  well  as  thermal  insulation,  are  cohsidered  as  means  of 
collector  heat  loss  control.  In  addition,  heat  collection  and  working 
fluid  Mow  in  solar  collectors  are  analyzed.  The  effect  of  conduit 
spacing  and  absorber  plate  thickness  on  the  cost  effectiveness  of  a 
typical  solar  collector  is  assessed,  J.M.B. 


J**f*,,f|  N«iot*il  Technic,)  Information  Service.  Springfield. 

HEMOSTAT  SYSTEM  DEMON  ANO  OPERATION.  CITA- 
TIONS PROM  THE  ENGINEERING  INDEX  DATA  VASE 
Prom**.  Report.  1970  - Jul.  197S 

Audrey  S.  Hundemann  Sep.  1979  61  p Supersedes  NTIS/PS- 
78/0842 

INTIS/ PS-7 9/0930/2:  NTIS/PS-78/0842)  Avail:  NTIS 
HC  S28.00/MF  S28.00  CSCL  10A 

Th,  design  and  use  of  frefanats  in  solar  central  receiver 
tfwrmal  power  systems  are  discussed  in  abstracts  fr=m  worldwide 
lirereture.  Topic  areas  include  hetiosiat  systems  performance, 
efficiency,  wed  optimization.  Emphasis  of  th,  bibliography  is  on 
bwic  research,  (This  updated  bibliography  contains  55  abstracts. 
17  ol  which  are  -sew  entries  to  the  previous  edition)  GRA 


N79  32703I  Sandia  Labs,  Albuquerque,  N Mex. 

MEUOSTAT  REAM  CHARACTERIIATION  VY8TEM 

E.  Don  Thxlhsmmer  and  Gary  S,  Phipps  1979  37  p refs 

P ret  acted  at  th,  25th  ISA  Imam.  In*tr.  Symp,  Anaheim.  Calif, 
7 May  1979 

(Contract  EY-76-C-04-0789) 

(SAND-79-0697C:  Conf-790505- 1 0)  Avail:  NTIS 

HC  A03/MF  A01 

Th.  bairn  charactarization  system  utiliieti  video  radiometer 
techniques  ~o  quantitatively  describe  the  solar  energy  projected 
by  • helkr-.iat.  This  system  is  designed  to  evaluete  prototype 
heliostats  and  to  improve  the  performance  ol  the  Central  Receiver 
Test  Facility  hefiostatt.  The  system  consists  or  a beam  target, 
video  camera,  analog  image  analyzer,  cefibratibn  system,  video 
digitizer  and  s minicomputer  system.  The  calibration  tachnique 
cor  recta  for  background  Nomination,  target  irregularities,  v id-con 
aheding  and  camera  dark  currents.  A computer  code  corrects 
for  off-axis  camera  engle  and  converts  calibration  end  beam 
dm*  into  a map  of  screen  hradianc*.  DOE 
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ass  s^Uh'c-»:c's, 

^*sr^M,sr ....  •■  ~ “•« 

Conf,  Chicago  22  Oct  1979 

(Contract  EY*76*C*04*Q789)  . nti^ 

(SAND  79-1532C.  CONF-79 1005-2)  Aya.<  _NTIS 

MC  The  taam^hlractei.Mtion  system  wh.ch  d^,i,es^e 

|,om  » standard  525  line  ».deo  came,  to  oh'am  raw 

Ss&:  rxrv^t1; 

collection*  e.e  applied  to  the  data  t-om  the  N loca.mns  o 
obtain  a smote  cal.h.ated  mad.anco  data  mati.a  Methods 
obtaining  ,b«.  correc.rons  are  discussed  and  measu.ed  t.s^Us 

ate  presented  to  support  the  varmus  assumptions 


ean  mail  Sandia  Labs..  Albuquerque.  N Me*  

gOLAR*THERMAL  Vest  fACl.TY  HEUO.TAT  OEVELOP- 

' . iq7q  c7  n uft  Presented  at  Intern. 

«rsJSJT«?~  «• Aib— e- 

N.  Me*..  14  Jun,  1978 

-*•  NT1S 

HC  The'^STTF  heliostat  system  is  d**"i|’*d-  *"d  .^’^Ty'Tt 
supplying  5 MWth  energy  onto  e target  on  the  tower. 


Pi  Accuracy  and  energy  characteristics  of  parabo- 

r •issrs.Nisr 

ssasrwsrassssst^- 

14.no.5, 1978.  p.30-32.TranslatK>n.  iiq77)  tor 

design  and  accuracy/energy  design. 


TK 

7?>r 

.1' 

i«n 


,y  ...  #T„  - f’.,, 


Institute  of  Eloctrioal  and  Electronics 

Erriinciers . Pnrdon 

Fn^rnv  ,"1° 01^7^.  (Oiird  7) 

A Status  Report  on  th,e_Solar.Jh^^  FacilUjr 

B W Marshall , Sandia  Laboratories  *'■  // 

i *r*.w 

The  world’s  largest  solar  experimental 
facility  is  rapidly  nearing  operational  status*** 
at  Sandia  Laboratories  in  Albuquerque , MM, 
Construction  of  the  facility  is  expected  to  be 
completed  by  late  spring  1978  and  solar  re- 
ceiver tests  will  be  initiated  shortly  there- 
after. The  facility,  funded  by  the  Department 
of  Energy  (DOE)  and  designated  as  the  Solar 
Thermal  Test  Facility  (STTF) , is  made  up  of  a 
field  of  mirror  assemblies  (heliostats)  which 
concentrate  sunlight  onto  experiments  located 
on  a central  tower.  The  facility  is  designed 
to  deliver  up  to  5MW  of  thermal  power  to 
experimental  equipment  and  successful  opera- 
tion at  partial  power  of  approximately  l.BMM^ 

was  achieved  in  May  1977.  The  STTF  will  serve 
as  the  DOE's  primary  facility  to  test  com- 
ponents  required  in  solar  thermal ~to**elec trie 
power  plants  and  will  also  serve  researchers 
from  other  government  agencies,  research 
institutes,  universities,  and  industry  as  a 
major  research  and  development  center  for 
materials  and  process  work  which  requires  high 
solar  flux  conditions. 


NIC  10S12f  System  Development  Corp . Santa  Monica,  Calif 

THE  lOMWIt!  SOLAR  THERMAL  CENTRAL  RECEIVER 
PILOT  PLANT:  HELtOSTAT  FOUNDATION  AND  INTERFACE 
STRUCTURE  INVESTIGATION 

G.  K.  Shogren  and  J T Phillips  28  Aug  1978  87  p refs 

Sponsored  by  Sandia  Labs 
4 Contract  EY-76  C 04  0789) 

HSAND  78  8180)  Avail  NTIS  HC  A05/MF  AO! 

Foundation  design  requirements  lor  hetiostats  for  the  10 
MWe  Solar  Thermal  Power  Plant  ISTPP)  were  investigated  Soils 
data  were  reviewed  and  a soils  investigation  specification  and 
recommendations  were  prepared  as  required.  Foundation  to 
collector  interface  requirements  were  studied  Candidate  founda- 
lion  designs  were  prepared  with  associated  cost  studies.  Grading 
requirements  recommendations  consistent  with  technical  and 
budgetary  restrictions,  and  recommendations  for  construction  and 
lest  of  prototype  foundations  were  developed  DOE 
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hirr.  u, .. 


N80-12S10#  Brookhaven  National  Lab.,  Upton.  N.  Y.  Accelerator 
SOLAR-POWERED  STEAM  QENEBATOB  HEUOSTAT  Final 

J G.  Cottingtiam  Dec.  1978  143  p ref* 

(Contract  EY-76-C  02-001 6) 

(BNL-50974)  Avail:  NTIS  HC  A07/MF  A01 

A small-sire  central-receiver-typo  «>lar  energy  contcung 
system  delivering  commence!  grade  steam  .s  analyred  amj  a 
IE* ^ av^danc.  type  Helios,.,  deigned,  built,  and  «"£*“*f* 
tested.  The  heliostat  design  ellor,  is  desenbed.  mc'“  9 
reflecting  surface  materials  and  measurements.  ^der 

lions  end  mirror  field  arrangements,  nrechamcal 
fabrication  techniques,  and  economics  end  cost 
measurements  of  normal  incident  solar  energy  a,  Upton  N Y-. 
are  reported  and  a method  is  proposed  for  estimating  this  input 
parameter  for  other  locations  proposed. 


N 79-31 809#  Battelle  Pacific  Northwest  Labs..  Richland.  Wash. 

HELIOSTAT  REFLECTIVE  SUBFACE  SUBSTBATE  CHARAC- 
TERIZATION 

v N,  R Gordon  Nov.  1978  29  p refs 
(Contract  EY-76-C-06- 18301 
(PNL-2810)  Avail:  NTIS  HC  A03/MF  A01 

Reflective  surface  substrates  were  characterized  and  specifica- 
tions tasks  are  presented.  The  properties  of  foam  core  sandwich 
construction  were  emphasized.  The  relationship  between 
viscoelastic  deformation  of  the  adhesive  and  deflection  of  the 
mirror  module  was  investigated.  * DOE 


ANALYSIS  AND  DESIGN  OF  A FIELD  OF  HELIOSTATS  FOR 
A SOLAR  POWER  PLANT,  by  J.  L.  Abatut  and  A.  Achaibou. 
Solar  Energy,  vol.  21,  no.  6,  19T8,  p.^53-^63* 

Abstract— For  Ibe  design  of  the  minor  field  for  the  CNRS  (Centre  National  de  la  Recherche  Scientifique)  project  of 
a several  MWe  solar  energy  conversion  power  plant,  an  analysis  of  this  concentration  system  is  proposed.  Using 
simulation  programs,  the  problems  of  the  choice  of  an  optimal  height  of  the  lower  and  a convenient  slope  of  the 
(kid  are  solved.  By  analysing  the  variation  of  the  thermal  power  during  five  lest  days,  it  is  shown  that  subject  to 
certain  assumptions  the  maximum  output  power  is  about  10  MWe. 


N7B-33SOS#  National  Technical  Inhumation  Service.  Springfield. 
Va. 

HEUOSTAT  SYSTEMS  DESIGN  AND  OPERATION.  CITA- 
TIONS FROM  THE  ENGINEERING  INDEX  DATA  BASE 
riasriaa  R apart.  1970  - Jon.  1S7S 
Audrey  S,  Hundemann  Aug.  1978  44  p 
INTIS/PS-78/0842/ 1)  Avail:  NTIS  HC  S28.00/MF  $28.00 
CSCL  10A 

The  design  and  use  of  heliostats  in  solar  central  receiver 
thermal  power  aystems  are  discussed  in  abstracts  from  worldwide 
literature.  Topic  areas  include  heliostat  systems  performance, 
efficiency,  and  optimization  Emphasis  of  the  bibliography  is  on 
basic  research.  This  bibliography  contains  38  abstracts.  GRA 


Helios tats 


1976 


COMPUTER  BASED  SUN  FOLLOWING  SYSTEM,  by  B.  P.  Edwards. 
Solar  Energy,  vol.  21,  no.  6,  1978,  p. 491-^96. 

Abstract— This  paper  is  a design  study  of » computer  based  system  which  controls  . la, ge  number  of  paraboloidal 

Further  a computer  based  learning  procedure  which  is  functionally  equivalent  to  an  alignment  process  is 
detailed.  This  procedure  is  implemented  by  collecting  data  from  each  collector  in  the  field.  AccuraU ' °[ 

a 10.000  collector  field  is  shown  to  require  data  collection  by  the  central  controller  at  a rate  o on  y 
single  day.  No  new  technology  is  required  to  accommodate  the  data  rates  mentioned. 
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SOLAR  - HEATING  AND  COOLING  BUILDINGS 


PoWftY  $0Urle6$,  .jftiai*  - Heating  t Pooling 


The  National  Solar  Heating  and 
Cooling  Information  Center  has  a 
reading  list  numbering  over  40 
technical  and  non-technical 
books  and  periodicals  for  the 
solar  buyer. 

They  can  be  reached  at  P.O. 
Box  1607,  Rockville.  Md.  20850. 

The  Information  Center  is  op- 
erated by  the  Franklin  Institute, 
Department  of  Housing  and 
Urban  Development  and  the 
Energy  Research  and  Develop- 
ment Administration. 


N79-2S603*#  Contemporary  Systems.  Inc.,  Jeffrey.  N H. 

SOLAR  HEATING  SYSTEM  FINAL  DESIGN  PACKAGE 

May  1979  69  p Prepared  for  DOE 
(Contract  NAS8-32243) 

(NASA-CR- 161228)  Avail:  NTIS  HC  A04/MF  A01  CSCL 
10A 

The  system  is  composed  of  a warm  air  collector,  a logic 
control  unit  and  a universal  switching  and  transport  unit;  The 
collector  was  originaMy  conceived  and  designed  as  an  integrated 
roof/ wall  system  and  therefore  provides  a dual  function  in  the 
structure  The  collector  serves  both  as  a solar  energy  conversion 
system  and  as  a structural  weather  resistant  skin.  The  control 
unit  provides  totally  automatic  control  over  the  operation  of  the 
system  It  receives  input  data  from  sensor  probes  in  collectors, 
storage  and  living  space  The  logic  was  designed  so  as  to  make 

maximum  use  of  solar  energy  and  minimize  use  of  conventional 
energy.  The  transport  and  switching  unit  is  a high-efficiency 
air-handling  system  equipped  with  gear  motor  valves  that  respond 
to  outputs  from  the  control  system  The  fan  unit  was  designed 
for  maximum  durability  and  efficiency  in  operation,  and  has 
permanently  lubricated  ball  bearings  and  excellent  air-handling 
efficiency.  RES 


STANARDIZATION  IN  SOLAR  ENERGY-.  G.T.  Pytlinski 

Standardization  News,  vol  7,  no  8,  August  1979,  P«  8-12. 

In  the  current  climate  of  energy  shortages  and  soaring 
fuel  eosts,  solar  energy  is  receiving  more  and  more 
attention  from  industry,  the  government,,  and  the 
consuming  public  as  an  alternative  to  fossil  fuels.  And 
that  puts  the  spotlight  on  solar  standardisation,  as  a m 
prerequisite  for  the  orderly  development  of  the  mushroomin 
solar  market. 

AN  OPTIMAL  STANDARD  FOR  SOLAR  HEATING  SYSTEMS, 

D.M.  Aus lander,  M.  Tomizuka  and  H.  Lee 

Jour,  of  Dynamic  Syst.,  Measure.,  and  Cont.,  v.IOl, 
no. 2,  June  1979»  p. 1 3 

Control  problem 4 in  solar  healing  systems  are  studied.  Using  « load  temperature 
rrgulntion  specification  based  on  minimum  temperature,  an  optimal  control  problem 
is  formulated  In  compute  a lower  bound  on  the  amount  of  auxiliary  energy  needed, 
over  a given  cycle,  for  a fixed  solar  heating  system.  I n order  to  estimate  the  sophistica- 
tion. of  control  necessary  for  achieving  higher  performance,  a comparative  study  is 
made  among  several  simple  controllers  with  both  proportional  and  on-off  actuation. 
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CASE  HISTORY-HYBRID  PASSIYE/ACTIVE  SOLAR  SYSTEM: 
PERFORMANCE  AND  COST,  by  Bruce  D.  Hunn. 

ASHRAE  Journal,  vol.  21,  no.  k,  April  1979,  p.25-30, 

The  design,  construction,  cost,  and  initial  operation  ofa  hybrid  passive/ac- 
tive solar-heated  house  in  Los  Alamos,  NM,  is  described.  The  system  is 
dominated  by  a two-story  Trombe  wall,  constructed  of  0,3-m-thick  (1-ft) 
slump  block,  that  can  be  operated  in  either  a passive  or  active  mode.  In  the 
active  mode,  a blower  circulates  air  through  the  Trombe  wall  air  space  and 
into  a rock  bed.  A three-zone  forced-air  distribution  system  is  connected  to 
the  rock  bed.  A separate  flat-plate  collector  array  heats  a preheater  tank  for 
domestic  hot  water.  Energy  consumption  records  indicate  (hat  approx- 
imately 60%  of  the  net  space  heating  load  was  provided  by  solar  energy. 
This  paper  was  presented  at  a Symposium  on  Passive  Solar  Systems  dur- 
ing ASHRAE's  1979  Semiannual  Meeting  in  Philadelphia,  PA,  and  will  ap- 
pear unabridged  in  ASHRAE  Transactions,  Vol.  B5,  Part  1. 

RJMPS  FOR  SOLAR  SYSTEMS,  by  Douglas  Bingler. 

Solar  Heating  & Cooling,  vol.  4,  no.  3,  April  1979, 

p.  27-29.  Among  the  many  types  of  solar  systems  that  are 
presently  being  installed,  there  exist  specific  and  in- 
dividual system  design  and  application  parameters  that 
must  be  considered  for  proper  pump  selection.  The  con- 
struction and  performance  of  the  pumps  to  be  selected 
must  satisfy  the  system  design  to  assure  optimal  efficien- 
cy and  dependability  of  the  system.  Specific  pump  infor- 
mation pertaining  to  the  materials  of  construction, 
pumping  capacities,  power  consumption,  and  recom- 
mended systems  applications  should  be  obtained  for 
each  system  to  be  considered.  By  relying  upon  the  exper- 
tise that  exists  among  the  many  pump  manufacturers, 
information  can  be  provided  to  assist  in  the  pump  selec- 
tion. 

wi  ■ 

m mtvnwi  investigation  of  the  perforce  of 

SOUR  COLLECTORS  AS  NIGHTTIME  HEAT  RADIATORS  IN 
AIRCONBITIONING  CYCLES.  Clay  B.  Jonss  and 
Frederick  0.  Smetana.  Mar. 1979.  60p. 

North  Carolina  Sclonca  and  Technology 

Triangle  Perk 

RASA  14205 


SOLAR  ENERGY:  FOUR  SITES  DEMONSTATE  POTENTIAL. 

IEEE  Spectrum,  vol  1 6,  no  4,  April  1979,  P-  60-65. 


CUANDO:  SOLAR  WALL  HEATS  A GYM,  by  Jane  Wboley. 

Popular  Science,  vol.  214,  no.  2,  Feb.  1979,  p.24-26. 

New  York  City’s  first  solar  air 
heater  is  now  complete.-  Built  on 

the  south-facing  wall  of  a block-  — 

long  community  center  named 
CUANDO  (Cultural  Understand- 
ing and  Neighborhood  Develop- 
ment Organization),  the  solar  wall 
needs  no  assistance  from  electricity 
to  power  its  machinery.  It  depends 
solely  on  the  natural  flow  of  ther- 
mal energy  to  heat  the  gymnasium 
behind  its  collectors. 


IHEDICTION  OF  THE  PERFORMANCE  OF  SOLAR  HEATING  SY<7PEW? 
OVJS  A HAN®  OF  STORA®  CAPACEPIE.  R.T 

Solar  Energy , vol  23,  no  2,  V9T9,  p.  115-121. 

i**1*  ■>*"»  ~«  . 

raw*  of  aystem  variables  mcludino  minimum*  nr  n^rT**"**/''^*  *°  » computer  simulation)  over  a wife 
tocalkw.  TV  method  relies  on  hearily  l**P*?,ufe’ *>oragc  capacity,  and  geographic 

*****  Parties  to  predict  the  quantities  recess^  forcwrefa^i^'nTm^hM*^^  ^ Wh'Ch  **  UStd  *iIh 
•wual  performance  predictions  which  are  so  accural.  th.i  u,  °n'  1,eth1od  >'lcEs  long-term  monthly  and 

TROMBE  WALL  DESIGN  MANUAL,  by  Alex  Wilson. 

Solar  Utilization  News,  vol.  3,  no.  o,  February  1979, 

P.8&9 


702 


FREE  CONVECTIVE  LAMINAR  FLOW  WITHIN  THE  TROMBE  WALL 

H.  Akbari  and  T.R.  Borgers,  Solar  Energ,. 

vol.  22,  no.  2,  1979,  P.1«>5-175. 

Hassons 

' jutface  temperatures. 

*7.  3270.# 

.A1.IVE  SOLAR  HEATING  FOB  nted  „ ,hB  Workshop 

J„„«:  S^!»r  Design  Perth.  A^raiia.  23  Feb  <979 
|^7Sf'en&90224.t,  Avait.  NT(S 

HC  A02/MF  A01  one  which  lhe  therm*! 

A passive  solar  cn« i 9V  V ^ ^ fay  rat)ialion,  conduction, 
energy  flow  is  by  natu  „„„  of  passive  solar  heating  experience, 
or  natural  convection.  A surv  y approaches  ate  reviewed 

especially  in  the U.S„  « I ?'°onCep,kms  "re  Xcussed.  Advantages 
and  examples  5hown' ^ hrmjram  of  performance  simulation 
■re  listed.  The  Los  f9  simplified  method  of  perform- 

snd  evaluation  is  described  and  a simpiineo  00E 

■nee  estimation  is  outlined.  _ Environment  Science  & 

;s~c»r.r~!  r«."  •■>». 

p0rU0LfZer%d  air  conditioning  needs 


SOLAR  WALL  PERFORMANCE.  J.  Cash 

International  Journal  of  Energy  Research 
July -September  1978,  p*  229-2+5* 


vol  2,  no  3, 


UK.  isjtsic  s„|iir  W;,||  consists  *>r  an  opaque  inner  tear  ami  a transparent  outer  leaf.  According  to  onc-tlimcnsionaf 
lie.il  transfer  theory  (lie  thermal  behaviour  of  the  wall  can  be  tlcscribcil  using  a wall  llicrinal  transmittance,  a solar 
earn  factor  ami  an  environmental  temperature.  Tests  on  small  units  at  Holton  Street.  Dublin  ilnring  the  period  3 13 
April  |«>7(L  arc  supportive  or  the  theory.  As  well  as  test  results  this  paper  includes  radiation  measurements  made 

ihinmi  the  period. 


N7S31S05*  Midwest  Research  Inst.  Golden.  Colo. 
CLASSIFICATION  SCHEME  FOB  THE  COMMON  PASS 
AND  MV.NtD  HEATING  AND  COOLING  .VSTEMS 

Michael  J.  Holtr.  W Place  (California  Umv..  Berkeley  L*vv'e"ce 
Berkeley  Lab),  and  R C Kammerud  (California  Umv..  Berkeley^ 
Lawrence  Berkeley  Lab ) Feb  . 979  9p  , ^ 

3d  Natl  Passive  Solar  ConL.  San  Jose.  Calif.  11  Jan.  19/9 
(Contract  W-740&  eng  48)  An,.M,  AO, 

(LBL  8814.  Conf-7901 78-6)  Avail  NTIS  HC  A02/MF  A01 
A systematic  nomenclature  and  classification  scheme  ts 
proposed  for  passive  space  beating  and  cool^sysfems.  hre 
based  upon  the  .node  ot  energy  transport  to  and  from  the  space 
and  the  environmental  resource  from  which  the  energy  's  recewed 
or  to  which  it  is  dischaiged.  A number  of  passive  and  hybrid 
space  heating  and  cooling  systems  are  charactered,  out 

N7S27M3#  California  Unhr„  Berkeley Lawrence  Berkatey 

Lab. 

MODELING  PASSIVE  SOLAR  BUILDINOS  WITH  HAND 
CALCULATIONS 

David  B.  Goldstein  1979  9 p refs  Presented  at  3d  Natl. 
Passive  Solar  Conf..  San  Jose.  Calif  . 11-13  Jan,  1979 
(Contract  W-7405-eng  48) 

(LBL-8583;  Conf-7901 08-3)  Avail:  NTIS  HC  A02/MF  A01 
An  analytic  model  of  passive  solar  budding  performance  was 
derived.  Heat  balances  wets  used  on  the  surfaces  of  materials 
that  absorb  sunlight  along  with  solutions  to  the  diffusion  equation, 
to  derive  respons*  functions  for  surface  temperature  as  a function 
of  solar  Bus  and  ambient  temperature.  These  expressions  are 
combined  to  form  building  response  functions.  These  explicit 
building  response  functions  allow  one  lo  write  relatively  simple, 
analytic  expressions  for  room  temperature  as  a function  of  time 

NTS  2S7M#  Los  Alamor_Sdentific  Lab , N roMPAB ATIVE 
YanMsr  WAIL  VS  DIRECT  GAIN:  A CQwrAnw 

In^VSIsTf  PASSWE  SOIAB  HEATING  SYSTEMS 
wTem  0 Wray  end  J Douglas  Balcomb  1979  8 p re  s 
Presented  at  the  3d  Natl  Passive  Solar  Conf  . San  Jose.  Celrf. 
11*13  Jan  1979 

(Contract  W-7405-eng-36)  atW/MF  A01 

(LA-UR-lie:  Cont-790106  2)  Avail  NTIS  HC  A02/Mr  AOl 
The  results  ol  performance  analysis  calculations  or 
Tromb*  wall  and  direct  gain  systems  in  Albuquerque.  New  M««c£ 
and  Madison.  Wisconsin,  are  reported  The 
included  parametric  verietion  ol  lundamentat  design  pa 
includb^  budding  load,  glaring  area,  total  *™a 

numberol  glarings,  night  Insulation  value  and  allowable 
tore  swing.  Thermal  comfort  within  the  two  generic  WJ* 
bufklings  was  consrde.ed  as  welt  as  energy  efferent  perform^ 
anc« 


THE  "SUNBURNT"  SOLAR  HOME. 

The  Mother  Earth  News,  no.  55,  Jan/Feb  1979,  p.109-110. 


• Recently,  one  of  MOTHER’S  staffers 
and  a photographer  went  to  Landenberg, 
Pennsylvania  to  look  at  one  of  the  ‘’sim- 
ple" systems  and  to  talk  to  its  designer 
— produee-salcsman-tumed-builder  Jim 
KHes—who  is  In  the  process  of  construct- 
ing a small  community  of  passively  heat- 
ed solar  houses  . . . which  he  very  ap- 
propriately calls  "Sunburst"  homes. 

Mind  you,  though,  these  houses  don't 
utilize  what  you  might  call  your  " aver- 
age" solar  collector,  Instead,  Jim  has 
opted  to  incorporate  a "Trombe  wall" 
(named  after  its  Inventor,  French  physi- 


cist Felix  Trombe),  which  not  only  heats 
the  house  without  tny  moving  parts  or 
.expensive  equipment,  bat  makes  the 
dwelling  as  attractive  (at  least!)  as  any 
custom  -built  conventional  home.  In  fact, 
the  owners  of  the  house— Vincent  and 
Kathy  Polidoro — decided  to  buy  it  when 
they  saw  the  blueprints  . . . before  con- 
struction of  the  home  had  even  begun. 
And,  after  talking  to  the  Polidoros,  we're 
convinced  that  they  haven't  been  disap- 
'pointed  at  all! 


A7M429S  How  • w.H  u«  solar  ener„  (Comment  tin 

mur  ut.li*-M  I enetfie  toteire).  F.M.  Camia  (Ecole  d'Architrcture 
de  Lummy,  Marseille,  France).  Cooperation  M editerranfenne  pour 
lEmrgKSolam;.  Revue  Internationale  d'Heiiotcchnique,  1st  Semes- 
ter,  1979,  p,  11*17. 7 refs.  In  French. 

The  captation  of  solar  energy  by  opaque  walls  is  analyzed.  A 
simple  formulation  of  the  transfer  function  for  a wall  is  obtained  on 
the  ban,  of  the  assumption  that  the  latter  can  be  represented  as  the 
sum  of  a constant  mean  energy  and  a sinusoidal  variation.  These 
expressions  are  used  to  evaluate  the  coupled  effects  of  conduction 
and  convection.  The  elements  of  the  intrinsic  reaction  of  the  wall  are 
calculated  and  directly  applied  to  time  tables  of  the  energy  received. 

-,l  ?'.*  "",ia,,e5  ,he  tnef9T  transfer  regime  is  strongly 

influenced  by  the  value  of  the  coefficient  of  external  exchange.  It 
also  mows  that  convection  is  a serious  obstacle  to  captation  of  solar 
energy  by  walls.  C.K  D. 


N7S  2872S*# 

N J. 


Garden  Stata  Racing  Association.  Cherry  Hid, 


A79  44504  Passive  solar  heating  for  buildings.  J.  0. 

Baloomb  (California,  University,  Los  Alamos,  N.  Mex.).  In:  The 
passive  collection  of  solar  energy  in  buildings;  Proceedings  of  the 
Conference,  Royal  Institution  of  Great  Britain,  London,  England, 
April  24,  1979.  Conference  sponsored  by  the  International  Solar 
Energy  Society.  London,  International  Solar  Energy  Society,  1979, 
p.  75  85.  11  refs.  Research  sponsored  by  the  U S.  Department  of 
Enetgy  and  Office  of  the  Assistant  Secretary  for  Conservation  and 
Solar  Applications. 

A survey  of  passive  solar  heating  experience  is  presented.  Design 
approaches  reviewed  include:  (1)  direct  gain,  (2)  thermal  storage 
wall.  (3)  attached  sun  space,  (4)  thermal  storage  loops,  and  (5) 
convective  loop.  Consideration  is  also  given  to  generic  categories:  (a) 
direct,  (b|  indirect,  and  (c)  isolated.  Data  is  given  showing  that 
passive  heating  can  be  successful  m regions  such  at  Boston,  Mass,  and 
Seattle,  Wash.  Advantages  cited  include  low  cost,  ease  of  natural 
operation,  thermal  comfort,  few  needs  for  certification,  and  esthatic 
appeal.  The  Los  Alamos  program  of  performance  simulation  and 
evaluation  is  described  and  a simplified  method  of  performance 
estimation  is  outlined.  M E P 


AT  CHERRY  HILL.  HEW  JERSEY  imurALLED 

18  May  1979  299  p Sponsored  by  NASA 
(Contract  EG-77-A-01-40B6) 

I10ASA  CR  16,2351  Av,il  NTIS  HCAll/MF  A01  CSCL 

buiMbl^::^^0  i*0.1  W*,er  SyS,em  ins'*,led  w e.hKog 
,nn.m  °>errT  New  Jersey  is 
d*1*1'  ,Th*  ,»SWm  * expected  to  furnish  315%  of 
*nd  29  816  of  «*•  w»'er  toed  The 
,re  l"*"d  evacuated  tube  type  The  storage  system  is 

*!500°SIlte^  mSUl,'ed  S,e"  W'fer  Wi,h  * “P8C^  o' 

R.ES. 


FHIFCRMANCB  EFFECTS  OF  TROMBE  WALL  CONTROL  STRATEGIES 
A.V.  Sebald,  J.  R.  Clintca  and  F.  Langenbacher 


Solar  Energy,  vol.  23,  no,  6,  19T9,  pp.  479^487. 


N MM 0849 1 Los  Alamos  Scientific  Lab..  N.  Mae. 

SIMPLE  PROCEDURE  FOR  A8SESSINQ  THERMAL 
COMFORT  IN  PASSIVE  SOLAR  HEATED  SUIUMNGS 

William  O,  Wray  1979  6 p refs  Presented  to  Intern  Solar 
Energy  Soc.  Meeting.  Atlanta.  Ga..  28  May  1979 
(Contract  W-7405-ong-36) 

(LA-UR-79-1337;  Conl-790541-51  Avail:  NTIS 

HC  A02/MF  A01 

A thermal  comfort  equation,  a procedure  for  assessing  thermal 
comfort  levels  in  passive  solar  healed  buildings  is  presented.  A 
thermal  index  Called  the  equivalent  uniform  temperature  is 
introduced  to  relate  comfort  levels  in  nonuniform  environments 
to  uniform  conditions.  DOE 


Abdrirt— Trosnhe  wall  pt.i-xnunce  h analyzed  for  a variety  of  control  strategies  m Albuquerque,  New  Meaico, 
Santa  Maria.  California  and  Madison  Wisconsin.  Controls  were  considered  in  both  the  presence  and  absence  of 
backup  energy.  The  analysis  was  performed  using  hourly  simulations  on  Solmet  weather  data  in  a thermal  network 
model.  Sensitivity  of  the  results  to  wall  thickness  and  size,  building  azimuth  and  house  insulation  levels  is 
computed. 

Proper  controls  were  found  to  reduce  backup  requirements  as  much  as  50  per  cent.  Alternatively,  they  appear 
to  provide  equivalent  solar  fractions  with  thinner  and  smaller  walls.  Finally,  in  the  absence  of  backup  energy, 
proper  controls  on  thin  waBs  provide  heller  performance  than  standard  walls  of  double  thickness. 

The  results  given  in  this  paper  are  based  entirely  on  computer  simulations  and  are  therefore  intended  to 
enhance  the  reader's  insight  into  the  Trombe  Wall  control  problem.  Efforts  are  underway  lo  verify  the  major 
(occlusions  m test  structures  and  real  houses. 
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INITIAL  EXPERIMENTAL  TESTS  ON  THE  USE  OF  SMALL  PASSIVE- 
SOLAR  TEST-BOXES  TO  MODEL  THE  THERMAL  PERFORMANCE  OF 
PASSIVELY  SOLAR-HEATED  BUILDING  DESIGNS.  D.P.  Grimmer, 
R.D.  McFarland  and  J.D.  Bal’comb. 

Solar  Energy,  vol  22,  no  h,  1979 , P*  351-35^- 

Abstract— Small  passive-solar  test-boxes  can  he  a useful  tool  in  the  thermal-modelling  of  a passively  solar-healed 
building  designs.  Several  cubic-meter  sired  test-boxes  have  been  constructed  that  incorporate  basic  elements  of 
passive-solar  design:  glarings  to  admit  solar  radiation,  good  thermal  insulation,  and  large  thermal  storage  capacity 
within  the  insulation-envelope.  The  experimental  thermal  behavior  of  Ihesie  text-boxes  has  been  accurately 
computer  simulated  using  weather  and  solar  radiation  data  inputs,  and  correlated  with  the  performance  of  large 
passive  test  rooms  nearby.  Similar  small  test  boxes  can  be  constructed  to  perform  as  thermal  models  of  a particular 
passive-solar  building  design,  by  normalizing  the  appropriate  thermal  design  parameters  to  one  critical  parameter, 
such  as  south-facring  glazing  area,  or  building  floor  area.  Thus  a thermal  model  will  not  resemble  a scaled 
architectural  model  of  the  building,  but  will  be  distorted  in  appearance  so  as  to  exhibit  thermal  behavior  similar  to 
the  real  building.  For  a particular  par.ive-solar  building  design  to  be  located  at  a given  site,  a small  thermal  model 
of  the  buifding  can  be  constructed  and  placed  at  the  site  to  investigate  possible  micro-cfimate  effects,  such  as  a 
south-facing  slope  or  nearby  trees.  The  use  of  small  passive-solar  test-boxes  complements  simulation  analyses  of 
Ibe  influence  of  macro-climate  and  geometry  on  the  performance  of  passive  solar  heated  buildings.  The  accuracy 
and  limitations  of  using  small  test-boxes  to  predict  passive-solar  building  performance  are  discussed. 

* N7S-287BSf  los  Alamos  Scientific  Lab,  N Me* 

PERFORMANCE  AND  COST  OF  A HYBRID  PASSIVE/ 

ACTIVE  SOIAR  HOUSE 

B D liunn  1979  26  p refs  Presented  at  the  ASHRAF 

Symp  on  Air  Infiltration.  Philadelphia,  Jan  1S79 
(Contract  W-7405-»ng-36) 

I LA -UR-78 -2209.  Conf  790112-4)  Avail  NTIS 

HC  A03/MF  A01 

The  design,  construction,  cost,  and  initial  operation  of  a hybrid 
passive/active  solar  heated  house  in  Los  Alamos,  New  Mexico, 
is  described  The  system  is  dominated  by  e two-story  Trombe 
wall,  constructed  of  0.3  m thick  (t  ft)  slump  block,  that  can  be 
operated  in  either  a passive  or  active  mode.  In  the  active  mode, 
a blower  circulates  air  through  the  Trombe  wall  air  space  and 
into  a rock  bed.  A three  zone  forced  air  distribution  system  is 
connected  to  the  rock  bed.  A separate  flat  plate  collector  array 
heats  a preheater  tank  for  domestic  hot  water.  Operating  results 
ol  the  system  are  reported  for  just  over  the  first  year  of  operation 
In  addition,  system  cost,  occupant  observations,  and  conclusions 
are  presented.  Energy  consumption  records  indicate  that 
approximately  60%  of  the  net  space  heating  load  was  provided 
by  solar  energy.  DOE' 

NS0-14B46|  Department  of  Energy.  Washington.  D.  C. 

COMMERCIALIZATION  STRATEGY  REPORT  FOR  SOIAR 
WATER  HEATING 

Frederick  H.  Morse  and  J.  M.  Davis  [ 1979)  35  p refs 
(TID-28856-Draft)  Avail.  NTtS  HC  A03/MF  A01 

The  commercial  readiness  of  solar  hot  water  heating  ia 
discussed.  Some  barriers  to  be  overcome  before  this  technology 
is  ready  to  be  used  commercially  are  identified.  Also  identified 
are  possible  actions  that  might  be  considered  to  remove  specific 
barriers.  Technical,  market/economics,  environmental,  and 
institutional  readiness,  and  benefits  analysis  are  discussed.  OOE 


NTS  29834#  los  Alamos  Scientific  Lab.,  N Me*  Systems, 
Analysis,  and  Assessment  Div. 

TROMBE  WALLS  AND  DIRECT  OAIN:  PATTERNS  OF 

NATIONWIDE  APPLICABILITY 

Scott  A Noll.  J Fred  Roach,  and  Shaul  Ben-David  (New  Me*. 
Untv.  Albuquerque)  1979  9 p refs  Presented  at  3d  Natl 
Passive  Solar  Coni.  San  Jose.  1 1-13  Jan  1979 
(Contract  W-7405-eng-36l  - 

(LA-UR-79-239;  Cont  790106-51  Avail  NTIS 

HC  A02/MF  AO  I 

The  economic  performance  of  Trombe  wall  and  direct  gain 
passive  solar  healing  designs  are  elevated  on  a nationwide  basis 
using  the  LASL/UNM  solar  economic  performance  code  Both 
designs  are  integrated  into  a ranch  style  tract  home  concept 
thereby  facilitating  regional  comparisons.  Solar  add-on  costs  ere 
established  for  each  design  with  regional  differences  ir>  material 
and  labor  prices  accounted  for  at  each  site  System  sizes  are 
optimized  against  the  natural  gas  and  electric  resistance  heating 

alternatives,  the  current  price  and  future  esceletion  of  which  it 
established  for  each  locale  Results  for  each  passive  soler  design 
are  summarized  on  a state-by-state  basis  followed  by  a 
discussion  of  their  comparative  economic  performance.  DOE 

PASSIVE  SOLAE  HEATING  OF  BUILDINGS  USING  A TRANSWALL 
STRUCTURE.  R.  Fuchs,  and  J.  F.  McClelland. 

Solar  Energy,  vol  23,  no  2,  1979,  P*  123-128. 

AIMrpl— Passive  solar  heating  systems  can  utilize  a number  of  design  approaches,  but  the  most  prominent  ones 
are  those  employing  "direct  gain"  or  a "Trombe  thermal  storage  wall’'.  In  this  work  we  propose  a new  passive 
system  employing  a “Iranswalt",  which  is  a partially  transparent  thermal  storage  wall  placed  adjacent  to  a window 
admitting  solar  energy.  Part  of  the  solar  energy  js  absorbed  wilhin  the  transwall,  and  the  remaining  part  is 
transmitted  to  the  interior  of  the  room.  The  transwall  is  architecturally  more  attractive  than  the  completely 
* absorbing  Trombe  wall,  since  it  admits  light  to  the  room  and  allows  the  occupants  to  see  out  through  the  window 
without  glare  amt  overheating  problems  of  direct  gain  systems. 

Calculations  using  thermal  network  models  and  based  on  reasonable assumptions  for  relative  comparisons  have 
been  used  to  compare  thermal  performance  of  transwall,  Trombe  wall,  and  direct  gam  systems.  The  analysis  shows 
that  the  transwall  system  can  be  expected  to  have  thermal  performance  very  dose  to  or  exceeding  the  other 
systems,  depending  on  how  effectively  convective  heat  transfer  is  quenched  m the  thermal  storage  medium. 

The  important  question  of  visual  clarity  for  the  transwall  system  has  heen  evaluated  for  a prototype  by 
photographing  a scene  with  and  without  optical  transmission  through  fhe  structure.  Optical  distortion  is  minimal  in 
the  transwall  transmission  photograph. 

N80-17BM|  Franklin  Research  Center.  Philadelphia.  Pa 
FIRST  PASSIVE  SOLAR  HOME  AWARDS 

Jan  1979  229  p refs 
(Contract  EX-76-A-29-1020) 

IDSE-1020-T17)  Avail  NTIS  HC  A11/MF  A01 

One  hundred  and  sixty  two  solar  homo  projects  ate  listed 
and  described  The  projects  are  divided  into  three  general 
categories:  direct  solar  gain,  indirect  solar  gain,  and  solarium. 
Discussions  on  selecting  the  best  type  of  solar  project  for  a 
given  area,  issues  involved  in  marketing  passive  solar  homes, 
and  calculating  the  solar  gain  from  passive  systems  are 
included.  AWH 
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AN  EXPERIMENTAL  STUDY  OF  CORRUGATED  STEEL  SHEET 
SOLAR  WATER  HEATER 
Wang  Shing-An 

Solar  Energy,  vol.  23,  no.  4,  1979,  pp.  333-341. 


Abstract  - Ait  analysis  of  the  heat  transfer  process  in  the  corrugated  steel  Sheet  solar  water  heater  and  a 
simplified  test  procedure  for  determining  the  collector  efficiency  equation  are  presented.  By  experiment,  the 
collector  efficiency  equation  is  found  to  bcij  » 0.68  — 7 (7'r  - T.)/l,  the  efficiency  factor  of  collector  is  over 
0,94.  and  the  space  temperature  is  7‘C  higher  than  the  collector  temperature.  The  efficiency  equation 
obtained  by  the  simplified  procedure  coincides  with  that  obtained  by  the  standard  procedure. 

AMI-71105  Performance  effects  of  Trombe  wall  control 

strategies.  A.  V.  Sebald,  J.  R.  Clinton,  and  F.  Langenbachqr 
(California,  University.  La  Jolla.  Calif.),  SoferEVtew.  v°l-  23-  n°-  "• 

1979,  p,  479-487.  12  rets.  Contract  No.  EM-76-S-04-4221. 

Trombe  watt  performance  is  analyzed  for  a variety  of  a control 
strategies  in  Albuquerque,  New  Mexico,  Santa  Maria,  California  and 
Madison.  Wisconsin.  Controls  were  considered  in  both  the  presence 
and  absence  of  backup  energy.  The  analysis  was  performed  using 
hourly  simulations  on  Solmet  weather  data  in  a thermal  network 
model.  Sensitivity  of  the  results  of  wall  thickness  and  size,  building 
azimuth  and  house  insulation  levels  is  computed.  Proper  controls 
were  found  to  reduce  backup  requirements  as  much  as  50  per  cent. 

Alternatively,  they  appear  to  provide  equivalent  solar  fractions  with 
thinner  and  smaller  walls.  Finally,  in  the  absence  of  backup  energy, 
proper  controls  on  thin  walls  provide  better  performance  than 
standard  walls  of  double  thickness.  The  results  given  in  this  paper  are 
based  entirely  on  computer  simulations  and  are  therefore  intended  to 
enhance  the  reader’s  insight  into  the  Trombe  Wall  control  problem. 

Efforts  are  underway  to  verify  the  major  conclusions  tn  test 
structures  and  real  houses.  (Author) 

THEORETICAL  CONSIDERATIONS  IN  THE  USE  OF  SMALL  PASSIVE- 
SOLAR  TEST-BOXES  TO  MBDEL  THE  THERMAL  PERFORMANCE  OF 
PASSIVELY  SOLAR-HEATED  BUILDING  DESIGNS.  D.P.  Grimmer. 

Solar  Energy,  vol  22,  no  4,  1979j  P*  343-350* 


Abstract— Theoretical  consideratiofis  are  presented  for  the  thermal  modelling  of  passively  solar-heated  build  mg 
designs  with  passive-solar  text  boxes.  Multi-room  passive  solar  buildings,  pxssive  solar  buildings  having  realistically 
massive  wills,  thermocirculatmg  passive-solar  designs,  air-infiltration  effects,  edge  effect  corrections.-and  micro- 
climate shaditig  effects  are  discussed. 


A FIELD  VALIDATION  OF  THE  THERMAL  PERFORMANCE  OF  A 
PASSIVELY  HEATED  BUILDING  AS  SIMJLATED  BY  THE  DEROB 
SYSTEM.,  By  Francisco  Arumi-Noe  and  David  0.  Northrup. 
Energy  and  Buildings,  vol.  2,  no.  1,  January  19 T9s> 

p.  65-75*  Hourly  thermal  performance  data  for  a pas- 
sively solar  heated  house  are  compared  with 
simulated  data . The  house.  Solar  Village  t , in 
Santa  Fe,  New  Mexico,  owned  and  occupied 
by  the  Douglas  Halcomb  family,  has  been 
instrumented  and  monitored  since  the  1976  - 
77  winter . The  data  reproduced  here  were 
collected  in  February  1978,  including  on-site 
micro-climatic  weather  data.  The  simulation  is 
carried  out  with  the  computer  program 
DEROB  as  developed  at  the  Numerical 
Simulation  Laboratory  of  the  School  of 
Architecture  of  the  University  of  Texas  at 
Austin. 

DEROB  is  a fully  dynamic  program, 
capable  in  principle  of  handling  architectural 
designs  of  arbitrary  geometry  and  simultan- 
eously solving  thermally  coupled  multi- 
space structures.  Solar  Village  1 is  a 2 storey, 
L-shaped,  hybrid  structure  with  a glasshouse 
occupying  the  front  court  (south-facing) 

2-storey  volume.  Hourly  data  include,  in  addi- 
tion to  micro-climatic  information,  tempe- 
rature readings  of  the  air  in  the  glasshouse,  of 
the  air  in  the  various  living  quarters,  the 
temperature  readings  across  the  adobe  walls 
that  separate  the  living  quarters  from  the 
glasshouse,  and  also  the  temperature  of  the 


two  rock  storage  bins.  " . 

adventures  in  alternate  im®,  sotM  HEATEBS’ 
FOR  AIR  AND  WATER,  By  Edward  1 TrvnftorV  1Q7Q.  D» 
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ECONOMIC  FEASIBILITY  OF  SOLAR  WATER  AND  SPACE  HEATING, 

by  Roger  H.  Bezclek,  Alan  S.  Hirshberg,  William  H. 

Babcock. 

Science,  vol.  23,  no.  **386,  March  1979?  p-121^-1220. 

Summary.  The  economic  feasibility  in  1977  and  1578  of  solar  water  and  combined 
water  and  space  heating  is  analyzed  for  single-family  detached  residences  and  multi- 
family apartment  buildings  in  four  representative  U.S.  cities:  Boston,  Massachusetts; 
Washington,  D.C.;  Grand  Junction,  Colorado;  and  Los  Angeles,  California.  Three  ec- 
onomic decision  criteria  are  utilized:  payback  period,  years  to  recovery  of  down  pay- 
ment, and  years  to  net  positive  cash  flow.  The  cost  competitiveness  of  the  solar  sys- 
tems compared  to  heating  systems  based  on  electricity,  fuel  oil,  and  natural  gas  is 
then  discussed  for  each  city,  and  the  impact  of  the  federal  tax  credit  for  solar  energy 
systems  is  assessed.  It  is  found  that  even  without  federal  incentives  some  solar  water 
and  space  heating  systems  are  competitive.  Enactment  of  the  solar  tax  credit,  how- 
ever, greatly  enhances  their  competitiveness.  The  implications  of  these  findings  for 
government  tax  and  energy  pricing  policies  are  discussed. 

A80-1B578  //  An  optimization  fotmulation  (or  solar  hot 

water  systems.  K.  K.  Chang  and  A.  Minardi  (Central  Florida, 

University,  Orlando.  Fla.).  American  Society  of  Mechanical  Engi- 
neers. Winter  Annual  Meeting,  New  York,  N.  K.,  Dec.  2-7,  I 979. 

Paper  79-WA/Sol-42.  7 p.  6 rc(s.  Members,  St  .50:  nonmembers, 

$3.00. 

A mathematical  correlation  between  collector  area  and  auxiliary 
energy  used  in  a solar  hot ‘water  system  was  obtained  by  using 
TRNSYS  program.  Based  on  this  correlation,  optimum  collector  area 
was  directly  related  to  both  economic  factors  and  system  parameters. 

A criteria  for  economic  feasibility  was  obtained.  A comparison  of 
optimum  area  calculated  by  this  analysis  with  optimum  area  based 
on  (-chart  data  was  in  good  agreement.  (Author) 

A Markov  model  of  solar  energy  space  and  hot 
water  heating  systems.  Gerald  F.  Lameiro, 

William  S.  Duff. 


SIMULATION  OF  THE  IMPACT  OF  FINANCIAL  INCENTIVES  ON 
SOLAR  ENERGY  UTILIZATION  FOR  SPACE  CONDITIONING  AND 
WATER  HEATING:  1985,  by  K.  Craig  Petersen. 

Energy  ana  Buildings,  vol.  2,  no.  1,  January  1979, 

ID  77  QI|. 

Financial  incentives  designed  to  accelerate 
the  use  of  solar  energy  for  heating,  cooling, 
and  water  heating  of  buildings  have  been  pro- 
posed by  both  state  and  federal  legislative 
bodies  in  the  U.S.A . Among  the  most  fre- 
quently mentioned  incentives  arc  sales  and 
property  tax  exemptions,  tax  deductions  and 
credits,  rapid  amortization  provisions,  and 
interest  rate  subsidies.  At  the  present  time 
there  is  little  available  information  regarding 
the  ability  of  such  incentives  to  advance  the 
rate  of  solar  energy  utilization.  This  paper 
describes  the  derivation  and  use  of  a computer 
simulation  model  designed  to  estimate  solar 
energy  use  for  space  conditioning  and  water 
heating  for  given  economic,  climatic,  and 
technological  conditions.  When  applied  to 
data  from  the  Denver,  Colorado  metropolitan 
area , the  simulation  model  predicts  that  sales 
tax  exemptions  would  have  little  impact  over 
the  next  decade,  interest  rate  subsidies  could 
more  than  double  solar  energy  use,  and  the 
other  proposed  incentives  would  have  an 
intermediate  impact. 


Solar  Energy,  v.  22,  no.  3,  1979,  p.  211-219. 

Abstract—' This  paper  presents  a Markov  model  approach  to  the  generalized  solar  energy  space  healing  per- 
formance analysis  problem.  Specifically.  Markov  chain  models  arc  developed  lo  represent  ambient  temperature, 
insolation,  hoi  water  load  and  system  performance.  From  the  Maikov  transition  probability  matrices  for  these 
variables,  long-term  expected  performance  is  calculated.  The  theoretical  development  is  implemented  in 
FORTRAN  IV  on  a Control  Data  MOO  Computer  System.  Computational  csperience  gained,  using  STOf-AR  3.1 
(STOchastic  soLAR  energy  systems  model),  indicates  the  stochastic  approach  requires  approximately  five  per  cent 
of  the  lime  necessary  lot;  standard  dynamic  simulation  approaches  with  comparable  performance  results.  The 
method  also  compared  favorably  with  FCflART.  a simplified  design  procedure. 


NS0  17566#  Saudis  Labs  . Albuquerque.  N Mex 
PERFORMANCE  OF  SOLAR  PASSIVE  BUILDINGS 

R P Strombcrq  1979  20  p refs  Presented  at  the  First 

Intern  Symp  on  Non-convenlional  Energy.  Trieste.  Italy. 
27  Aug  - 7 Sep  1979 
(Contract  EY  76  C 04  0789) 

(SAND-79-  f 574G. CONF-79065O-21  Avail;  -NTIS 

HCA02/MFA01 

Test  data  ate  presented  for  five  different  homes  during  the 
same  winter  days  Trombe  wall,  waterwatt.  greenhouse,  and  direct 
gam  features  ot  the  buildings  display  their  differing  responses  to 
the  same  climate  conditions  DOE 
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SOLAR  HEATING  SYSTEM  PERFORMANCE  ESTIMATION  USING 

SINUSOIDAL  INPUTS 

M.  S.  Drew  and  R.  B.  G.  Selvage 


Solar  Energy,  vol.  23,  no.  5,  1979,  pp.  435-442. 


NllMFRTf AL  COMPUTATION  OD  SINGULAR  CONTROL  PROBLEMS 
WITH  APPLICATION  TO  OPTIMAL  HEATING  AND  COOLING  BY 
SOLAR  ENERGY 
Hans  Joachim  Oberle 


Applied  Mathematics  and  Optimization,  vol.  5,  no.  4, 

\hslr:K|9  Thf  ^ilho^pfck-ntcc!  here  is  an  extension  of  the  multiple 
techniques  are  presented. 


Installing  Your  First  Solar  System  : ' /,  -**  ? • ) 

by  R.H.  Montgomery  ' 


Solar  Heating  & Cooling,  Voll  It,  No,  Ii,  June  1979, 

p.  17-21 


Part  2: 

Solar  Heating  & Cooling,  Vol.  U,  No.  5,  August  1979, 

p.  37-ltO 


Solar  Control  Installation  Instruction  Guide 
by  S.  Dawson 


Sol  t Heating  7r  Cooling,  Vol.  It,  No.  August  1979» 
p.  26-30 


Abstract— A method  n presented  for  the  estinution  of  the  fraction  of  the  hcutmg  toad  supplied  by  sobr  ener*y 
during  the  heating  season.  This  procedure  remains  useful  even  when  system  design  parameters  are  far  from  the 
norm,  and  in  particular  is  applicable  to  systems  incorporating  seasonal  storage  of  heat.  Insolation,  temperature  and 
hot  water  demand  are  input  as  sinusoids,  and  the  closed-form  solution  of  the  heat  transfer  differential  equation  is 
found.  The  method  as  presented  here  is  suitable  for  domestic  hot  water  and  liquid  space  heating  systems. 
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THERMODYNAMIC  BASIS  FOR  THE  CHOICE  OF  WORKING  FLUIDS 
FOR  SOLAR  ABSORPTION  COOLING  SYSTEMS. 

G.  Ali  Man  soori  and  Vinotl  Patel 


Solar  Energy,  Vol  22,  no  6,  1979,  p.483-491. 


Abstract— Through  the  application  of  the  first  and  second  laws  of  thermodynamics  upper  and  lower  Kmils  for  the 
coefficient  of  performance  (COD  of  absorption  cooling  cycles  are  derived.  These  upper  and  lower  limits,  besides 
being  dependent  on  the  environmental  temperatures  of  components  of  the  cycle,  are  also  dependent  on  the 
thermodynamic  properties  of  refrigerants,  absorbents,  and  their  mistures.  With  the  use  of  these  upper  and  lower 
limits  of  COP  it  is  now  possible  to  make  a quantitative  comparative  study  of  different  refrigerant-absorbent 
combinations.  The  technique  developed  is  applied  for  the  comparative  evaluation  of  Nil,  * !!/).  NHj+NaSCN 
and  H;0 1 l.iBr  combinations  which  arc  the  favorable  candidates  used  in  solar  absorption  cooling  cycles. 


HEAT  TRANSFER  FLUIDS,  MAKING  A "FLUID"  CHOICE,  by 
Thomas  J.  Tragert. 

Solar  Heating  & Cooling,  vol.  4,  no.  1,  Feb.  1979> 
p. 30-32-  con't  on  pg.  4l. 


Sometime  during  the  design,  specification,  and  instal- 
lation of  a solar  healing  system,  a choice  must  be  made 
as  to  the  type  of  heat  transfer  fluid  to  be  used.  Many 
types  of  specific  "solar”  heat  transfer  fluids  arc  now 
commercially  available.  An  even  greater  number  of 
fluids  compatible  with  today’s  solar  applications  are.  and 
have  been,  available  for  many  years.  Choosing  is  often 
difficult.  The  following  guidelines  can  help  ingnaking  a 
"fluid”  choice.  * 
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SIZING  PHASE- CHANGE  ENERGY  STORAGE  UNITS  FOR  AIR-BASED 
SOLAR  HEATING  SYSTEMS.  J.J.  Jurinak  and  S.I.  Abdel- 
Kbalik. 

Solar  Energy,  vol  22,  no  4,  19T9j  P*  355-359* 


AMract— A simple  method  for  sizing  phase-change  energy  storage  (PCES)  units  for  air-based  solar  heating 
systems  is  presented.  An  effective  heat  capacity  for  the  phase  change  unit  is  obtained  as  a function  of  its  mass, 
latent  heat,  specific  heat,  and  melting  temperature.  The  effective  heat  capacity  can  then  he  used,  along  with  any 
convenient  design  method  for  systems  with  sensible  heal  stores,  such  as  the  /-chart  method,  to  estimate  the 
thermal  performance  of  the  system  utilizing  PCES. 


A79-37MHI  Solar  heating  and  cooling  sysvams  - Practical 

experience  in  daifi  and  operation.  D.  J.  Gilby  and  R.  Minder,  in: 
International  Conference  on  Future  Energy  Concept*.  London. 
England,  January  30-Fetiruaiy  1,  1979,  Proceedings.  (A79- 
37842 15-44)  London,  Institution  ot  Electrical  Engineers,  1979,  p. 
256259. 

Experience  gained  in  the  design  and  operation  ot  a solar  cooling 
test  facility  has  been  successfully  applied  in  designing  a large  solar 
system.  This  installation  will  deliver  part  of  the  thermal  energy 
requited  by  an  industrial  plant  located  near  Rome.  The  system, 
backed  up  by  an  oil  tiled  boiler,  will  provide  beating  during  the 
winter  months,  cooling  during  the  summer  months,  and  hot  water 
during  the  whote  year.  B J. 


TRACKING  SOLAR  HEATER  USES  TAP  WATER  TO  KEEP  ITS  FACE 
TO  THE  SUN. 

David  Scott. 

Popular  Science,  vol  214,  no  6,  June  1979,  p.  82-83. 


Installing  your  first  Solar  Syatem.  Richard 
H.  Montgomery.,  (continued  in  next  issue). 


DESIGN  CONSIDERATIONS  FOR  RESIDENTIAL  SOLAR  HEATING  AND 
COOLING  SYSTEMS  UTILIZING  EVACUATED  TUBS  SOLAR  COLLECTORS, 
by  Dan  S.  Ward  and  John  C.  Ward,  Solar  Energy,  vol.  22, 
no.  2,  1979a  p. 1 13-119. 


• ^ Ul  o*  me  w**r  equipment  Because  of  Ike  eimtMiI 

SmS  attentirm  colfec,0B*  *** 

r COolln*  5^,ems-  WMF  improved  performance  « readily 

SK  ,here*r^  n.umerous  *«'  p'o**"*  »«<*«  with 

""r  °f  ,he  co"5id"*,i™  »*^h  must  he  me  laded  in  any 
rewsiK  .tolar  system  design.  Most  of  the  considerations  presented  here  are  based  on  the  etnerience  ninti  m the 
and  performance  of  the  solar  heating  and  cooling  systems  for  CSU  .Sol.r  H^seT|!lT 


Solar  Heating  & Cooling,  v.  4,  no.  4,  June  1979, 
P.17  -2U 


DESIGN  STUDY:  SOLAR  SYSTEMS  FOR  COMMERCIAL  BUILDINGS. 

Asshrae  Journal,  vol  21,  no  5,  May  1979,  p.  37-42. 


A79-37851  Dottwa*#^  ■■  . 

dwelling,  unng  , puma  amt  **?*  h**,in*  ,or  earning 
sbmrbett.  W.  E.  J.  Nea|P^3  O^l  iT!'0"?  mo,t  " «"«*1V 

Birmingham,  England).  |n;  International*  /Ast0n*  University, 
Energy  Co,x*pts,  Lom)on  Ehofalrf  Conference  oh  Future 
IVoceedings.  (A79-37842  15^1  Lari’"'"''?  ^ Ftb™arV  L 1979. 
Engineers.  1979,  p.  57-60  6 refs  ,,n"u,,on  of  Electrical 

Research  Council  ' R ch  supported  by  jhe  Science 


Xe,CS’^VSr,”,C^eVf5m0,?9y 

1AM  NASl-t«Q8  1 h Tr,«"9ie 


CN'150.632  W" 

NASA  TECHNOLOGY  UTILIZATION  HOUSE:  SUWARY  OF 
RESULTS  AND  HOUSE  DESCRIPTION,  (Technical 
Support  Packcgo  for  Toch  Brlaf  LAR-12134) . 

1979,  70p, 

KASA, 

Langley  Research  Center 

Langley  Research  Center  LAR-12134 

Buildings.  Solar 
buildings  - NASA 


NM-11559*#  National  Aeronautics  and  Space  Administration. 

Langley  Research  Center,  Hampton,  Va 

AN  EVALUATION  OF  THE  NASA  TECH  HOUSE.  INCLUOINO 
LIVE-IN  TEST  RESULTS.  VOLUME  1 

Ira  H.  A.  Abbott.  Kenneth  A Hopping,  and  Warren  O.  Hypes 
Nov.  1979  72  p refs 

(NASA-TP-1564;  L-13440)  Avail:  NTIS  HC  A04/MF  AOl 
CSCL  10A 

The  NASA  Tech  House  was  designed  and  constructed  at 
the  NASA  Langley  Research  Center.  Hampton.  Virginia,  to 
demonstrate  and  evaluate  new  technology  potentially  applicable 
for  conservation  ol  energy  and  resources  end  for  improvements 
in  safety  and  security  in  a single-family  resident  a.  A5  technology 
items,  including  solar-energy  systems  end  e weste-weter-reuse 

system,  were  evaluated  under  actual  living  conditions  for  a 1 
period  with  a family  of  lour  living  in  the  house  in  their  normii 
lifestyle  Results  ere  presented  which  show  overall  savings  in 
energy  end  resources  compared  with  requirements  for  a defined 
similar  conventional  house  under  the  aame  conditions.  General 
operational  esperience  and  performanca  data  ate  also  included 
for  all  the  various  items  and  syatams  of  technology  incorporated 
into  the  house  design  Author 

NASA  Tf -1.564  y v.II  1979 

Atf  EVALUATION  OF  THE  NASA  TECH  HOUSE,  INCLUDING 
LIVE-IH  TEST  RESULTS.  VOLUME  II.  Iris  fit. A.  Abbott, 
Kenneth  A.  Hopping  and  Wnrren  D.  Hypee,  LaRC. 
lhsc.1979.  68p. 


DESIGN  AND  OPERATION  OF  THE  HONEYWELL  GENERAL  OFFICES 
SOLAR  HEATING  AND  AIR  CONDITIONING  SYSTEM. 

Building  Systems  Design,  vol  76,  no  3,  April/May 
1979,  p.  3-11. 

The  nation’s  largest  high-temperature  solar  energy  system  has 
begun  operating  this  Winter  — designed,  funded  and  built  by 
Honeywell  for  its  hew  eight-story  office  building  in  Minneapolis. 

A field  of  252  trough-like  collectors  on  an  adjacent  parking  ramp 
track  the  sun,  concentrating  its  rays  on  liquid-filled  pipes.  Energy 
thus  collected  is  expected  to  supply  50%  of  heating,  80%  of 
cooling  and  100%  cf  hot  water  requirements  for  the  106,000-sq-ft 
building,  where  approximately  500  persons  will  work.  The  entire 
system  will  save  the  equivalent  of  17.000  gal  of  oil  annually 
based  on  operation  under  Minneapolis  weather  conditions. 

Giant  Solar-Snercy-  System 
by  R.  Stepler 

Popular  Science,  Vol.  2l5»  No.  2,  August  1979,  p.  50- 
53,  318 

Honeywell  sets  an  enerfey-savinp,  example  for  office 
buildings  of  '.he  future. 


SOLAR  ATTIC  HOUSE,  by  Richard  Stepler. 

Popular  Science,  vol.  2 it,  no.  1,  January  1979 

p.  68-71. 

Unique  two-chamber  attic 
heats  and  cools  a home 
designed  by  U.S.  Dept, 
of  Agriculture  researchers 


Volume  I of  this  paper  includes  a description  and  evaluation  of  the  NASA  Tech  House, 
whereas  Volume  II  includes  supplementary  data  and  information  that  may  be  of  use  in 
a serious  study  of  the  house.  This  information  includes  the  monthly  electrical, 
usage  and  its  cost,  weather  information,  infrared  scans  of  the  house,  daily  meter 
readings,  a listing  of  sensors  used  to  provide  data  to  the  automatic  data  system, 
a listing  of  the  calculator  program,  and  tables  of  the  condition  of  the  gray  water 
being  reused  as  flush  water. 
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REDUCING  INSTITUTIONAL  BARRIERS  TO  SOLAR  ENERGY 
THROUGH  THE  USE  OF  COOPERATIVELY-OWNED  SOLAR  ENERGY 
SYSTEMS.  Michael  B.  Packer. 

Energy,  vol  4,  no  3,  June  1979,  p.  383-392. 


Abstract — Despite  the  conceptual  attractiveness  of  solar  energy  systems  for  spare  healintapplteatiars.  It; 
market  penetration  rate  of  solar  systems  remains  low.  The  physical,  economic,  an  I Institutional  I'arri'srt  to 
acceptance  that  cause  this  disappointing  petfotmance  arc  closely  telated  t<uwe  pre-eat  pnli"n  'I.  v>  H.  ami 

ceonomicstriielHrc,nit;l*i>,'reprnviit»dilIicullamltime  consmiimglol'iaet.  D-t"  net.-o  o r ' o»  '’•ID  H 

systems  into  larger  ventures  can  avoid  many  of  U— "•  Hrtm  alio— th*r.  Inr  -ppvbtrt  tit” 

approach  crniMpiratlyincieasc  the  dtittision  rate  of  suhrcnerpvsv ftainniWr  «..»<•  n’t  irrD  m« 

fossil-furl  uses  *onner  tin,!  to  ,a  greater  ert-T,t  than  presimislv  ea  t"  l 


OESIGH  AND  OPTIMISATION  OF  AH  ABSORPTION  REFRIGERATION 
SYSTEM  OPERATED  BY  FPLAR  ENERGY,  by  S.AlUadeh,  F„ 

Bahar  and  F.  Geoola,  Solar  Energy,  vol.  22,  no.  2,  1979, 
p.149-155. 

Ahrtract— A general  theoretical  study  on  design  and  optimisation  of  the  water-bthium  bromide  and  the  ammonia- 
water  absorption  refrigeration  cycles  has  been  undertaken.  The  results  of  this  study  show  that  m general  for  fixed 
initial  conditions  and  given  system  refrigeration  capacity  higher  generator  temperature  causes  higher  cooling  ratio 
with  smaller  heal  exchange  surfaces  and  consequently  lower  cost.  A comparison  of  the  two  cycles  also  indicate 
that  the  water-lithium  bromide  system  is  simpler  than  the  ammonia-water  system  and  operates  »'  a higher  cooling 
ratio  and  smaller  heat  exchange  surfaces  for  the  same  conditions. 


? MichanYctl  Entfl  fairing,  t.101,  rio.l,  Jkm. 
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ECONOMIC  EVALUATION  AND  OPTIMIZATION  OF  SOLAR  HEATING  SOLAR-ELECTRIC  ENERGY.  (Sptcltl  Issue). 
SYSTEMS.  M . 0 . Brandemuehl  and  W.  A.  Beckman. 

Solar  Energy,  vol  23,  no  1,  1979,  p.  1-15, 


Abstract— A procedure  is  developed  for  assessing  the  economic  viability  of ilir  hca*mi*  sy't.-m  in  terms  of  the 

life  cycle  savings  of  a solar  heating  system  over  a conventional  heating  sysk  „ .Thr  life  cycle  sivines  is  espressed 
in  a generalized  form  by  introducing  two  economic  parameters.  I\  and  Pj.  whtrh  relate  nil  file  eye!:  cost 
considerations  to  the  first  year  fuel  cost  or  the  initial  solar  system  investment  cost.  Using  thr  p-n'ralizcd  life  cycle 
savings  equation,  a method  is  developed  for  calculating  the  solar  heating  system  design  Which  umtm'r's  the  life 
cycle  savings.  A similar  mclhod  is  developed  for  determining  the  set  of  economic  conditions  at  which  the  optimt  1 
solar  heating  system  design  is  just  competitive  with  the  conventional  hciling  system.  The  results  of  thr— 
optimization  methods  ran  be  presented  Tn  tabular  or  graphical  form.  Hie  s'ns'tivitv  of  th"  economic  evaluation  and 
optimization  cnlcuhtionv  to  imcettnintics.in  constituent  theriml  and  ectwmaii;  xmjrl is  ->l-n  «•  — «i-i»ed. 


PREDICTING  THE  PERFORMANCE  OF  PASSIVE  SOLAR-HEATED 
BUILDINGS.  E.  Mazria,  M.S.  Baker,  and  F.C.  Wessllng. 

Sunworld , vol  2,  no  2,  May  1978,  p.  42-49- 

^rly  results  on  modeling  direct-gain  systems. 


25  THE  SOLATI-ELECTRIC  HEATING  AND  COOLING  EXPERIMENT  » * 

EPOI  experiments.  now  under  way,  wo  attempting  to  Identify  the  best  solar  systems  for 
utilities  and  their  customers  by  carefully  considering  What  impact  tf»  different  systems 
» fill  have  on  utility  operations  awl  customer  costs. 


(Met  Stats.  Dept.  «f  Enemy.  WfWw  of  Snbr  AppWfrWws. 

Solar  heating  and  cooling  demonstration  : project  summaries 
t U.S.  Dept  oT  Energy.  Assistant  Secretary  Tor  Conservation 
and  Solar  Applications,  Division  or  Solar  Applications.  — Wash- 
ington : The  Dept : for  sale  by  the  Supt  or  Docs,.  U.S.  Govl 
Print  OfT..  1978. 
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TEST  RESULTS  ON  LCW-C06T  THOMASON 
SYSTEM  AVAILABLE# 


SOLAR  HEATING 


Energy  Engineering-Journal  of  the  As°°£»‘iOT 
on  Energy  Engineers,  vol  76.  no  6,  Onto  / 
November  1979*  P»  3®--34» 


l. 

if 


CONTROLLER  FOR  A SOLAR  HEATING  SYSTEM  WITH  AN 
ELFCTRICAL  BACKUP.  Adel  H.  Eltimsahy  and 
Emilio  A.  Santos,  Jr. 


Simulation,  vol  33,  no  2,  August  1979. 

P.37-4J|£  describes  the  mathematical  modeling  end 

optimization  of  a solar  heating  system  that  stores 
reserve  energy  from  the  electric  power  network.  The 
paper  focuses  on  the  design  of  « controller  which 
minimises  use  of  electric  energy,  uses  that  energy 
at  times  when  Its  cost  is  low,  and  maximizes  human 
comfort. 


The  mathematical  model  h as  identifiable  state  vari- 
ables, control  input  variables,  disturbance  input 
variables,  and  system  parameters.  The  state  vari- 
ables are  temperatures  in  the  solar  collector , xn 
the  first  storage  tank,  in  the  second  storage  tank, 
and  U the  room  and  walls.  Electric  power  input  to 
the  heating  coils,  heat  pump,  and  circulating  p«tf> 
form  the  control  inpub  vector.  Ambient  temperatures 
and  solar  radiation  are  treated  as  uncontrollable 
input  variables. 


The  objectives  of  the  optimisation  scheme  are 
W maximizing  the  use  of  solar  energy,  (?■)  minimi- 
sing the  cost  of  electricity,  and  (3) 
human  comfort.  These  arc  combined  into 
system  performance  index.  A suboptimal  feedback  con- 
troller based  on  this  index  uses  an  extension  of 
Pearson’s  method b;  it  involves  (1)  Unearizi ng  the 
system  about  an  equilibrium  point  which  shifts  fit* 
lime,  (2)  employing  on-line  computer  control  of  the 
linearised  system,  and  (3)  changing  the  control 
strategy  frequently.  . ‘ 


Results  of  computer  eimulatione  ehow  that 
latcd  controller  acceptably  achieved  the  design 
i objeativee. 


712 


RJMPS  FOR  SOLAR  SYSTEMS,  "by  Douglas  Blngier. 

Solar  Heating  & Cooling,  vol.  h,  no.  3,  April  1919) 
P*  27-29*  Among  the  many  types  of  solar  systems  that  are 
presently  being  installed,  there  exist  specific  and  in- 
dividual system  design  and  application  parameters  that 
must  be  considered  for  proper  pump  selection.  The  con- 
struction and  performance  of  the  pumps  to  be  selected 
must  satisfy  thesysfem  design  to  assure  optimal  efficien- 
cy and  dependability  of  the  system.  Specific  pump  infor- 
mation pertaining  to  the  materials  of  construction, 
pumping  capacities,  power  consumption,  and  recom- 
mended systems  applications  should  be  obtained  for 
each  system  to  be  considered.  By  relying  upon  the  exper- 
tise that  exists  among  the  many  pump  manufacturers, 
information  can  be  provided  to  assist  in  the  pump  selec- 
tion. 


ECONOMIC  FEASIBILITY  OF  SOLAR  WATER  AND  SPACE  HEATING. 
R.H.  Bezdek,  et  «1. 

Science,  v.203.  Mar. 1979,  p. 1214-1220. 

Summary.  The  economic  feasibility  in  1977  and  1978  ot  solar  water  and  combined 
water  and  space  heating  is  analyzed  for  single-family  detached  residences  and  multi- 
family apartment  buildings  in  four  representative  U.S.  cities:  Boston,  Massachusetts; 
Washington,  D.C.;  Grand  Junction,  Colorado;  and  Los  Angeles.  California.  Three  ec- 
onomic decision  criteria  are  utilized:  payback  period,  years  to  recovery  ot  down  pay- 
ment, and  years  to  net  positive  cash  flow.  The  cost  competitiveness  ot  the  solar  sys- 
tems compared  to  heating  systems  based  on  electricity,  fuel  oil,  and  natural  gas  is 
then  discussed  for  each  city,  and  the  impact  of  the  federal  tax  credit  for  solar  energy 
systems  is  assessed.  It  is  found  fhal  even  without  federal  incentives  some  solar  water 
and  space  heating  systems  are  competitive.  Enactment  ot  the  solar  tax  credit,  how- 
ever, greatly  enhances  their  competitiveness.  The  implications  of  these  findings  for 
government  tax  and  energy  pricing  policies  are  discussed. 


COLLECTOR  AND  STORAGE  EFFICIENCIES  IN  SOLAR  HEATING 
SYSTEMS 

K.  G.  T.  Holland,  J.  W,  Chinneck  and  M.  Chandrashekar 
Solar  Energy,  vol.  23,  no.  6,  19T9,  PP*  Vfl-478. 

AM nrt-rA  general  definition  of  the  effective  efficiency  of  solar  collector  operating  m a solar  energy  system  is 
presented  which  gives  a fair  method  of  comparison  of  different  collectors  operating  in  that  particular  application. 
Based  on  comparison  between  the  area  required  for  the  actual  collector  and  that  of  a perfect  collector— both  giving 
the  same  fraction  solar— the  definition  permits  the  definition  of  the  effective  average  value  of  the  colkctor  input 
parameter.  P = (T,  - TJIS.  The  concept  of  the  perfect  collector  also  leads  to  a fair  definition  for  the  efficiency  of 
the  storage  component  in  a solar  heating  system.  These  parameters  are  evaluated  for  the  special  case  of 
residential  space  heating  and  service  hot  water  systems  of  the  standardized  /-chart  type  operating  in  a number  of 
Canadian  cities.  Simple  methods  for  collector  comparisons  result  from  the  study  and  indications  are  that  a simple 
solar  system  design  method  will  follow. 


CALCULATION  OF  CLIMATIC  SOLAR  HEATING  PERFORMANCE 
Robert  H.  Bushnell 

Solar  Energy,  vol.  23,  no.  4,  1979,  pp.  321-32  5. 


AMiacf— A climatic  design  method  is  presented  which  uses  the  long-term  outdoor  temperature  distribution  as  well 
as  u"lzabil"y  of  irradiation  to  find  the  solar  fraction  for  building  heat.  The  method  considers  a solar  heater  to  be 
able,  on  the  average,  to  jsup ply  alt  the  heat  needed  by  a building  down  to  a cut-in  temperature  determined  by  the 
average  amount  of  solar  hent  collected  anil  the  heat  loss  coefficient  of  the  building.  The  amount  of  auxiliary  heat 
needed  is  calculated  from  the  kclvin  day  value  below  this  cut-in  temperature.  The  method  permits  the  use  of 
temperature  distributions  obtained  from  long  records  so  that  extremes  can  he  represented.  This  allows  calculations 
to  be  made  near  100%  solar  heat.  Any  thermostat  setting  can  be  used.  Several  heat  sources  can  be  used.  Examples 
arc  given.  [~ 


M0-14Sa|  Midwest  Research  Inst.  Golden.  Colo, 
COMMERCIALIZING  SOLAR  ARCHITECTURE 

Gregory  Frame  Mar.  1979  38  p refs  Rtesanted  at  SERI 
Architectural  Planning  Seminar.  Golden.  Goto.  10  Jut.  1978 
(Contract  EG-77-C-0 1-4042) 

(SERI/TP-62- 1 13;  'cONF-780792)  Avail,'  NTIS 

HC  A03/MF  AOt 

Barriers  to  solar  technology  commerciatuetion  through 
architecture  are  considered.  Attitudes  of  architects,  their  clients, 
government  officials,  and  design/  construction  professionals  are 
discussed  along  wit?  technical  issues  related  to  the  environment, 
building  design  and  construction,  operation,  and  maintenance. 
Performance  evaluation  of  solar  heating  and  cooling  of  buildings 
(SHACOB)  and  the  general  lack  ol  technical  awareness  by 
architects  regarding  non-SHACOB  technologies  (wind,  biomass, 
process  heat,  and  photovoltaic  cells)  are  included.  Institutionsl 
issues  related  to  law  and  government  end  the  solar  infrastructure 
are  identified  as  important  Suggestions  related  to  information, 
development,  acquisition,  and  dissemination,  education  and 
training,  demonstrations  and  design  competitions,  and  other 
actions  aimed  at  integtation  ot  solar  technology  into  the  total 
energy-conscious  design  process  are  given  j.M  s 


MO-148781  General  Accounting  Office.  Washington  D C 
Energy  and  Minerals  Dry. 
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20  Jut.  1979  86  p refs 

^"  .29.7®82/3;  EMD'79'19)  Av*'l;  NT|S  HC  A05/MF  AOt 
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The  adequacy  of  the  Nation's  efforts  to  commercialize  solar 
heating  systems  is  discussed.  Constraints  facing  the  use  of  solar 
heating  systems,  the  effectiveness  of  ongoing  efforts  to  overcome 
these  constraints,  and  the  potential  effectiveness  of  the  ffationaf 
Energy  Act  in  encouraging  the  use  of  solar  heating  systems  are 
covered.  GRA 


Solar  Heating  System  Final  Design  Package. 
Contemporary  Systems,  Inc.,  May  79, 70p 
DOE/NASA/CR-161228  PCS7.00/MFS3.50 
Contemporary  Systems  has  taken  its  Series  V 
Solar  Heating  System  and  developed  it  to  a degree 
acceptable  by  local  codes  and  regulatory  agencies. 
The  system  is  composed  of  the  Series  V warm  air 
collector,  the  LCU-llO  logic  control  unit  and  the 
USU-A  universal  switching  and  transport  unit. 
The  collector  was  originally  conceived  and  designed 
as  an  integrated  roof/ wall  system  and  provides  a 
dual  function  in  the  structure,  the  collector  serves 
both  as  a solar  energy  conversion  system  and  as  a 
structural  weather  resistant  skin.  The  collector  can 
be  fabricated  in  any  length  from  12  to  24  feet.  This 
provides  maximum  flexibility  in  design  and  installa- 
tion. The  LCU-1 10  control  unit  provides  totally  auto- 
matic control  over  the  operation  of  the  system. 
It  receives  input  data  from  sensor  probes  in  collec- 
tors, storage  and  living  space.  The  logic  is  designed 
so  as  to  make  maximum  use  of  solar  energy  end 
minimize  use  of  conventional  energy.  The  USU-A 
transport  and  switching  unit  is  a high-efficiency 
air-handling  system  equipped  with  gear  motor 
valves  that  respond  to  outputs  from  the  control 
system.  The  fan  is  designed  for  maximum  durability 
and  efficiency  in  operation,  and  has  permanently 
lubricated  ball  bearings  and  excellent  air-handling 
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1579 

RENEWABLE  ENERGY  PROSPECTS.  (Special  Issue). 
(Proceedings  of  a Conference  on  Non-Fossil  Fuel 
and  Non-Nuclear  Fuel  Energy  Strategies. 

Held  In  Honolulu,  Hawaii,  Jan„9-12,1979. 

Sponsored  by  the  United  Nations  University  at 
Tobyo,  Japan) .Wilfrid  Bach,  et  al,  eds. 

Puri.  V.:  Status  anti  prospects  of  local  solar  heating  and  cooling  systems  769 

Abstract  In  this  paper,  a slatc-of-thc-arl  of  solar  healing  ami  cooling  systems  is  presented 
Solar  air  heaters  anil  different  types  iff  solar  water  collectors  are  discussed  in  detail.  Storage 
systems  including  water.  riKks,  and  licat-iff-fuston  salts  are  described  as  arc  space  heating  systems 
employing  solar  ait  heaters,  in  conjunction  with  rock  or  hcal-iff-fitsioii  salt  storage,  and  flu: 
use  of  wafer  collectors  plus  hot  water  storage  for  space  healing  ami  domestic  hot  water.  An 
indication  of  the  commercialization  of  various  space-heating  systems  ami  broad  economic  projec- 
tions arc  presented  The  three  major  solar  cooling  methods  absorption  cooling,  solar  mechani- 
cal systems,  and  those  involving  hmnidifienlioti-ilehiiinidificr.lion  cycles  arc  also  discussal  in 
detail.  1 inally.  an  overview  of  solar  heating  and  cooling  activities  in  Kuwait  is  also  given. 

ESTIMATION  OF  SECTOR  SALES  AND  EMPLOYMENT  CHANGES  ASSOCI- 
ATED WITH  SOLAR  SDACE  AND  W*TER  HEATINCT  DEVELOPMENT,  by 
H.  Craig  Petersen,  Solar  Energy,  vol . 22,  no.  2,  1979, 
p. 175-183. 

Abstract—' There  is  little  available  information  on  sector-specific  sales  and  employment  impacts  of  a large-scale 
solar  space  and  water  heating  industry.  This  study  identifies  those  sectors  of  the  economy  which  would  be  most 
affected  by  increased  solar  utilization  and  estimates  the  magnitude  of  the  changes.  The  basic  methodology  involves 
augmenting  an  existing  Input/Output  table  lo  include  sectors  reflecting  solar  technology.  Data  required  to  augment 
the  matrix  were  obtained  from  questionnaires  returned  by  existing  firms  involved  in  collector  manufacture  or  solar 
space  and  water  heating  system  sales.  The  augmented  I/O  matrix  is  inverted  to  generate  a direct  and  indirect 
requirements  matrix.  The  elements  of  this  matrix  estimate  the  changes  in  total  sector  output  resulting  from  changes 
in  final  demand  of  other  sectors.  Estimates  of  final  demand  for  solar  heating  systems  by  1985  and  projections  of 
annual  energy  savings  associated  with  solar  installations  to  that  time  were  obtained  from  existing  studies.  Using  the 
computed  direct  and  indirect  requirements  matrix  and  the  assumed  changes  in  the  composition  of  final  demand, 
estimates  of  changes  in  sales  and  employment  were  made  for  131  sectors  of  the  U.S.  economy.  It  was  detetmined 
that  the  sectors  most  affected  by  solar  development  will  be  those  involved  in  electricity  generation  and  the  mining, 
refining,  and  fabrication  of  metals,  especially  copper.  Th*''  proportionate  changes  in  industry  sales  and  employment 
are  not  expected  to  be  very  great.  Only  copper  rolling  and  drawing  is  changed  by  as  much  as  two  percent.  This 
finding  suggests  that  the  U.S.  economy  can  accomodate  an  expanded  use  of  solar  heating  without  undue  stress. 
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A79-50537  Economic  .valuation  and  optimization  of  tolar 

heating  ty items.  M.  J.  Brandcmuohl  and  W.  A.  Beckman  (Wisconsin, 
University,  Madison,  Wis.).  Solar  Energy,  vol.  23,  no.  1,  1979,  p. 
1-10.  7 refs. 

A procedure  is  developed  for  assessing  the  economic  viability  of 
a solar  heating  system  in  terms  of  the  life  cycle  savings  of  a solar 
heating  system  over  a conventional  heating  system.  The  life  cycle 
savings  is  expressed  in  a generalized  form  by  introducing  two 
economic  parameters,  PI  and  P2,  which  relate  all  life  cycle  cost 
considerations  for  the  first  year  fuel  cost  or  the  initial  solar  system 
investment  cost.  Using  the  generalized  life  cycle  savings  equation,  a 
method  is  developed  for  calculating  the  solar  heating  system  design 
which  maximizes  the  life  cycle  savings.  A similar  method  is 
developed  for  determining  the  set  of  economic  conditions  at  which 
the  optimal  solar  healing  system  design  is  just  competitive  with  the 
conventional  heating  system.  The  results  of  these  optimization 
methods  can  be  presented  in  tabular  or  graphical  form.  The 
sensitivity  of  the  economic  evaluation  and  optimization  calculations 
to  uncertainties  in  constituent  thermal  and  economic  variables  is  *'3a 
investigated.  (Author) 


ABO-18583  //  Preliminary  analysis  of  a total  solar  heating 

system.  C.  B,  Winn,  P.  Burns,  E.  Trigg  (Colorado  State  University, 
Fort  Collins,  Colo,),  and  J.  Lcflar  (SEEC,  Inc.,  Fort  Collins  Colo.). 
American  Society  of  Mechanical  Engineers.  Winter  Annual  Meeting. 
New  York.  N.  K,  Dec.  2 7.  1979.  Paper  79  WA/Sol  40. 7 p.  Members. 
$1.50:  nonmcmheis,  $3,00. 

The  thermal  and  economic  performances  of  long-term  storage 
solar  systems  have  been  studied  by  use  of  a computer  simulation 
developed  at  Colorado  State  University.  The  systems  have  been 
analyzed  for  Madison.  Wisconsin  and  Boulder  Denver.  Colorado.  The 
effects  of  long  term  stor  age  size,  long  term  storage  insulation  and 
collector  tilt  angle  have  been  detailed.  Economic  analyses  indicate 
savings  vs.  long  term  storage  volume  for  various  values  of  rock  box 
insulation.  Also,  some  interesting  heat  transfer  effects  ara  presented. 
Results  indicate  that  long  term  storage  systems  perform  well  where 
the  annual  heat  load  is  high  and  the  values  of  winter  insolation  are 
low.  Also,  relatively  small  (142  CM  ml  storage  volumes  rammed 
most  economically. 


54427  (DOE/ERD— 0018)  Environmental  Readiness  Document: 
solar  heating  and  cooling  of  bnildings.  (Department  of  Energy,  Wash- 
ington, DC  (USA)).  Sep  1979.  28p.  Dep.'NTlS,  PC  A03/MF  A01. 

The  technology  is  described  briefly  and  the  environmental 
concerns  associated  with  it  are  reviewed.  A status  report  on  the 
technical  and  environmental  R and  D programs  is  provided  and  the 
relationship  between  the  technical  and  environmental  R and  D is 
displayed  in  a milestone  chart  in  terms  of  desirable  liming.  The 
likelihood  of  adverse  findings  concerning  the  environmental  accept- 
ability of  the  technology,  the  problems  and  uncertainties  stemming 
from  current  or  anticipated  environmental  regulation,  and  the  poten- 
tial costs  of  environmental  controls  are  examined.  An  assessment  is 
offered  of  the  existing  or  potential  barriers  to  commercialization.  A 
tabulation  of  environmental  concerns  is  presented  with  the  research 
needed  to  resolve  the  concerns  and  its  estimated  cost.  (MHR) 


Intersociety  Energy  Conversion  Engineering 
Conference,  14th,  Boston,  1979. 

Proceedings  of  the  14th  Intersociety 
Energy  Conversion  Engineering  Conference, 
Boston,  Massachusetts,  August  5-10,  1979. 
— Washington,  D.  C.  : American  Chemical 
Society,  cl979. 

799056 

Development  of  a Solar  Desiccant  Dehu- 
midifier — Part  II,  D.  Gidnspow,  Z.  Lovan, 

V.C.  Mei  and  H.  Ghezeayagh 264 

1 799057 

Sensible  and  Latent  Comfort  Cooling  Re- 
quirements of  Conventional  and  Passively 
Cooled  Residences  in  American  Climates,  ___ 

G.  Chirk  and  C.  Allen 269 

799058 

The  Desiccant/Rnck  Bed  Method  of  Solar 
Costing  with  Air  Collectors,  D.B.  Meredith 
and  P./.  Wilbur 274 

799059 

Solar  Heated  Absorbtion  Refrigeration  Sys- 
tem, R.  Hatami 278 

Solar  Energy  System  Installed  at  Mount  Rushmore 
National  Visitor  Center  in  Keystone,  South  Dakota. 
Sooth  .Dakota  School  of  Mines  and  Technology, 
inn  79, 42p 

DOE/NASA/CR-16I238  PC  S6.00/MF  $3.50 
Information  is  provided  on  the  system  description, 
the  design,  and  installation  of  the  solar  energy 
system  instaUed  at  the  Mount  Rushmore  Visitor 
Center.  The  system  is  designed  to  furnish  about 
45  percent  of  the  heating  for  the  total  facility  and 
about  53  percent  partial  cooling  for  the  2000  square- 
foot  observatory.  Such  items  as  Acceptance  Test 
Data,  a complete  set  of  as-build  drawings,  system 
performance  data,  problems,  pictures,  and  other 
pertinent  materials  are  included. 


/unvn$  wod 


NTIS 


N80-17S89I  Midwest  Research  Inst . Golden.  Colo 
OVERVIEW  OF  DEVELOPING  PROGRAMS  IN  SOLAR 
OESICCANT  COOLING  FOR  RESIDENTIAL  BUILDINGS 

1979  18  (1  Presented  at  the  ASHRAE  Soc.  Meeting.  Detroit. 

24  Jun  1979 

(Contract  EG-77-C  01-4042) 

(SERI/TP-34- 187;  C0NF-790678-3)  Avail 

HC  A02/MF  A01  . 

Open  cycle  adsorption  and  absorption  systems  are  examiner! 
The  different  dehumidifier  bed  configurations  ate  the  distinguishing 
features  of  these  systems  The  basic  operating  principles  of  each 
dehumidifier  concept  are  explained  along  with  some  discussion 
of  their  comparative  features.  Performance  predictions  devel- 
oped by  SERI  for  a solar  desiccant  solar  system  employing  an 
axial  flow  desiccant  wheel  dehumidifier  are  presented  In  terms 
of  life  cycle  cost  and  displaced  fossil  fuel  energy-  llie  results 
indicate  that  it  should  be  beneficial  to  use  solar  desiccant  coolers 
in  residential  applications. 


TH 
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UK 


International  Solar  Energy  Society. 

Section.  _ . 

The  passive  collection  of  solar  energy  in 
buildings  : conference  (C19)  at  the  Royal 
Institution,  April  1979.  — London  : UK- 
ISES,  11979?} 

91  p.  : ill. 

Cover  title.  

Bibliography:  p.  87-91. 

1,  Solar  heating— Congresses, 
houses—  Congresses. 


An  experimental  investigation  of  absorption  and  desorption  of  ammonia  in  calcium 
chloride  ami  strontium  chloride  was  performed  under  conditions  corresponding 
to  those  existing  in  a solar-powered  refrigerated  system.  A simple  mathematical 
mode!  was  developed  for  extension  and  interpretation  of  the  experimental  data. 
It  has  been  shown  that  the  necessary  collector  temperatures  are  within  the  working 
range  of  flat-plate  solar  collectors,  and  reasonable  design  parameters  (or  a com- 
bined solar  cotlector/absorber/desorher  have  been  determined.  Preliminary 
tests  with  a small  demonstration  plant  have  substantiated  the  experimental  and 
theoretical  findings.  . ■ 


A78-49948  Design  of  «obr  heat  in*  .ml  cooling  syMems  for 

nonreriderttisl  buddings  in  the  east  north  central  region  of  the  United 
Stater.  R.  K.  Newman  (Dayton,  Univcisity,  Dayton,  Ohio),  In: 
NAECON  '78;  Proceedings  of  the  National  Aerospace  and  Electron- 
ics Conference,  Dayton,  Ohio,  May  16*18,  1978.  Volume  2. 
(A78-49851  22-04)  New  York.  Institute  of  Electrical  and  Electronics 
Engineers,  Inc.,  1978,  p.  862-867.  ... 

Descriptions  of  various  solar  healing  and  cooling  project!  in  an 
area  in  which  60  percent  of  the  U.S.  population  lives  are  given  with 
emphasis  on  the  Troy  Miami  County  Library  system  which  was  put 
in  operation  this  past  winter.  Instrumentation  and  control  strategies 
for  the  various  modes  ot  operation  are  discussed  for  this  system,  the 
Columbus  Technical  Institute  Phase  V.  and  the  Stark  County  Library 
buildings  which  will  provide  both  solar  healing  and  cooling.  The  use 
of  solar  energy  to  provide  a large  quantity  of  domestic  trot  water, 
swimming  pool  heat,  and  assistance  to  heat  pumps  is  discussed  with 
respect  to  the  Deer  Creek  Lodge  solar  project.  Brief  descriptions  of 
solar  heating  systems  for  a Dayton  Fire  Station  and  a Mound 
Laboratories  building  are  also  given.  (Author) 
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N7B-31  NB*f  National  Aetonautlca  and  Spoee  Administration. 
Goddard  Spaca  Flight  Cantar.  Graanbaft.  Md. 

ORCENBELT  COMMUNITY  PROJECT:  SOLAR  ENERGY 

RETROFIT  FOR  A MULTI-FAMILY  D WEUiNO 

E.  W.  Hymowlti.  R.  J.  Hannamann  (Hannamann  Eng.  S«rv..  Uppar 
Marlboro.  Md  ).  L L Millman.  and  J.  E.  Pown.ll  Jun.  1978 
133  p rafs 

(NASA-TM-79812)  Avail:  NTIS  HC  A07/MF  A01  CSCL  I0A 


A cooperative  protect  was — „ . „ 

Flight  Cantar  and  th.  neaiby  community  of  Greenbelt.  Maqdand. 
The  mimosa  was  to  design,  install  and  operate  en  experimental 
soia/hiEring  system  on  a group  of  four  tandem  town  houses. 
The  system  was  successfully  daveloped  and  is  «*»rMlng-  A 
rkrsc  riot  ion  is  given  of  th.  design,  installation,  system  operation 
^d^fctmence  as  well  as  the  Important  consideration,  for 
judging  the  economic  feasibility  of  solar  heating  systems.  L.5. 
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r asm  !'•  "?:r:ch  Co,e-  W'^^aton.  D.  c. 

•wwmof  °*  A #u,,veT  OF  MON.TOMO 

Oct,  1978  380  p refs 
(Contract  EG-77-C01-41 13) 

(HCP/CS-41  13-2)  Avail:  NTIS  HC  A16/MF  A01 
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SOLAR  HOT  WATFP  tut 

0.  Khanl*.  " ™E  EASY  “«Y> 

«l ternatlva  Sources  of  Energy  ,,  , 

3y»  *°-32,  June  1973,  o ii.i* 

tobl  ^hTh  ?esi9ned  ,hi*  water  heater 

to  be  ■ simple  unit,  in  terms  of  both 
construction  and  maintenence. 
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HEATING  S0LAR  ~ A C0NTR0LLEd  experiment  in  home 
Arthur  Fisher 

17-n  SCien“-  y0'-  2,z-  "0.  4.  April  ,97B 
~«Kn'o^ 

Dec  1978  210  p v 

[Contract  EG-77-C-01-4  j 131 

CAm  4M3'3!  Av8il:  NT|S  HC  A 10/ME  A01 
Approximately  2445  citations  on  r-  A01 
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National  Passive  Conference  SubLtT  °J  ,h*  Second 
Costs,  design  concepts  fl-eenho^L,  "K'ud<’  8Briculture. 
evaporation  meenhouses.  energy  storage,  and 
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***■*.  Dublin,  ireTanT  X <**  (Colley  of 

,hc  thermal  behavior  or  1 J «5.  9 refs, 
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Cord.  Philadofehia?f16  ^”*"978**  'h*  2d  N*n'  P**5'tf*  Solar 
IContrect  EM-78-C-01-4228) 

(CONF-780337.P3)  Avail  NnS  HC  AOfl/MF  A01 

P^^,Vml!C,::Wp.P'^'red  ,0f  «-*  of  the  included 
roaming  two  papers  appeared  previously  j„  EnA 

Author  (DOE) 
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PASSIVE  SOLAR  HEATING  AND  COOLING  SYSTEMS. 
J.I.  Yellott. 

ftSHRAE  J. ) v.20j  no. 1 , Jan. 1978*  p. 60—67. 

Passive  solar  systems  use  the  sun's  radiation  lor 
heating  and  natural  processes  (connection,  radiation 
and  evaporation)  for  cooling.  Three  passive  heating 
systems  and  one  natural  cooling  system  have  evolved, 
had  extensive  testing  and  are  in  use  in  a rapidly 
growing  number  ol  residences  in  the  U.S.  and  abroad. 
This  paper  was  presented  at  a Symposium.  Passive 
Systems  for  Solar  Utilization,  during  ASHRAE's  1977 
Annual  Meeting  in  Halifax,  N.S.,  Canada. 


A79-31422  Manured  and  predicted  performance  of  wlar 

do  metric  we  ter  heater  i.  J,  M.  Bell  end  J.  T.  Straek  (Ontaiio  Hydro, 
Research  Div.,  Toronto:  Canada).  In:  Renewable  alternatives: 
Proceedings  of  the  Fourth  Annual  Conference,  London,  Ontario, 
Canada,  August  20-24,  1978.  Volume  1.  (A79-31401  12-44) 
Winnipeg,  Solar  Energy  Society  of  Canada,  Inc.,  1978,  15  p.  7 refs. 

Solar  water  heating  offers  good  potential  for  the  conservation  of 
electricity  in  Ontario,  since  about  half  of  existing  water  heaters  in 
this  province  are  electric.  To  examine  the  present  state-of-the-art  of 
commercially  available  solar  water  heater  systems,  Ontario  Hydro  has 
purchased  and  tested  several  systems.  The  paper  describes  the 
systems  purchased,  the  test  program  and  the  results.  The  instrumen- 
tation package  including  special  instrumentation  developed  for  the 
tests  is  discussed.  An  outline  is  given  of  a simple  analytical  technique 
which  was  adapted  to  permit  accurate  prediction  of  the  annual 
performance  of  any  solar  water  heater  system  on  a month  by  month 
basis,  (Author) 


A79-31435  Solar  heating  and  ventilation  using  the  modi- 

fied Trombe  well  system  (Chauffagt  et  ventIMion  solaire  par  la 
system*  mur  Trotpb*  modifif).  E,  Bilgen  and  M.  Chaatoan  (Ecole 
Poly  technique,  Montreal,  Canada).  In:  Renewable  alternatives:  Pro- 
ceedings of  the  Fourth  Annual  Conference,  London.  Ontario. 
Canada,  August  20-24,  1978.  Volume  !.  (A79-31401  12-44)  Winni- 
peg, Solar  Energy  Society  of  Canada,  Inc.,  1978. 7 p.  In  French. 

A description  is  presented  of  the  first  stages  of  a theoretical  and 
experimental  investigation  of  the  modified  Trombe  wall.  The  wall  in 
its  original  form  had  first  been  considered  by  Trombe  (1974).  The 
Trombe  wall  as  a solar  energy  collector  has  great  thermal  inertia.  It 
performs  a number  of  functions  related  to  the  collection  of  solar 
energy,  the  passing  on  of  a part  of  the  energy  by  means  of  a thermal 
circulation  process,  and  the  accumulation  of  the  remainder  of  the 
energy  in  its  own  mass.  A major  problem  of  this  system  is  the  great 
loss  of  energy  which  takes  place  during  the  night.The  investigation  is 
concerned  with  the  possibility  to  eliminate  this  drawback  with  the 
aid  of  an  approach  involving  a separation  of  the  energy  collection 
and  energy  storage  functions.  G.R. 
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MO  1M99J7  Committee  on  Science  and  Technology  (U.  S. 
House) 

PASSIVE  SOLAR  ENERGY  PROGRAMS  AND  PLAN* 

Washington  GPO  1978  432  p Hearing  before  the  Subcomm. 
on  Advanced  Energy  Technologies  and  Energy  Conservation  Res. 
Development  and  Demonstration  of  the  Comm,  on  Sci.  and 
Technol..  95th  COngr , 2d  Sess . 19  Sep.  1978 
IGPO-38-211)  Avail  Subcomm  on  Advanced  Energy 
Technologies  and  Energy  Conservation  Res,  Development  and 
Demonstration 

Testimony  delivered  and  statements  received  regarding 
passive  solar  energy  systems  development  under  the  Solar  Heating 
and  Cooling  Demonstration  Act  (PL  93-409)  are  presented.  Sasic 
approaches  are  described  as  well  as  the  use  of  specific  heat 
absorbing  materials  in  building  construction  and  the  use  Of 
windows  and  baffles  to  control  the  amount  of  sunlight  received. 
Additional  research  needs  are  examined  Market;  demand. 
technology1  transfer:  and  technology  utilisation  are  also  consid- 
ered AR  H, 


N7S-90774I  TRW.  Inc,  McLeen.  Va,  Energy  Systems  Planning 
Div. 

COST  AND  PERFORMANCE  EVALUATION  OF  PASSIVE 
SOLAR  SYSTEMS 

Nov  1978  68  p refs 
(Contract  W-31-109-eng-38) 

(ANL/EES-TM-34)  Avail:  NTIS  HC  A04/MF  A01  _ 

This  study  was  undertaken  to  produce  a detailed  methodol- 
ogy for  designing  optimal  passive  solar  systems  for  unE* 
family  residences.  Earlier  work  showed  that  passive  solar  aystoms 
were  economically  more  favorable  than  convanfional  HVAC 
aystams.  The  earlier  results  were  refined  and  a broader  range  of 
peesive  voter  system  configurations  war#  examined  in  a wider 
variety  of  climate  and  insolation  conditions.  This  study  was  divided 
into  the  following  four  major  tasks  methodology  development, 
refinement  of  cost  and  performsnes  d»’i.  developmsnt  of 
computer  program,  and  analysis  of  thermal/storage  walls.  DOE 


54446  Passive  solar  healing  of  buddings.  Ratcomb,  J.D.;  lied-  j 

strom,  J.C;  McFarland,  R.D.  (Los  Alamos  Scientific  Lab.,  NM).  pp  ! 

1 23-135  of  Energy  from  the  sun.  Chicago,  1L;  Institute  of  <3as 
Technology  (1978). 

(3  A W78)  Symf>os'um  on  energy  from  the  sun,  Chicago.  IL.  USA 

Passive  solar  heating  concepts  - in  which  the  thermal  energy 
flow  is  by  natural  means  - are  described  according  to  five  general 
classifications:  direct  gain,  thermal  storage  wall,  solar  greenhouses, 
roof  ponds,  and  convective  loops.  Examples  of  each  are  discussed. 

Passive  tesl  rooms  built  at  Los  Alamos  are  described  and  results  arc 
presented.  Mathematical  simulation  techniques  based  on  thermal 
network  analysis  are  given  together  with  validation  comparisons 
against  test  room  data.  Systems  analysis  results  for  29  climates  are 

( 'resented  showing  that  the  concepts  should  have  wide  applicability 
or  solar  heating. 


TjU<  ;• 
, At 


A79-14720  Pawive  wl«r  design.  8,  N.  Anderson  and  C.  J. 

Mich.il  (Total  Environmental  Action,  Inc..  Hairisvillc.  N.H.).  In: 
Annual  review  of  energy.  Volume  3.  (A79-14718  03-44)  Palo  Alto. 
Calif..  Annual  Reviews,  Inc..  1978,  p.  57-100. 1 1 refs. 

The  use  of  the  term  'passive'  was  introduced  several  years  ago  to 
describe  those  methods  of  employing  solar  energy  that  do  not  use 
mechanical  power  but  instead  use  natural  energy  flows  for  the 
transfer  o'l  thermal  energy  into,  out  of,  and  through  a building. 
Passive  solar  systems  in  the  social  context  are  examined  and  a 
description  of  the  major  passive  systems  is  presented. These  systems 
are  related  to  the  direct  admission  of  sunlight  into  the  space  to  be 
heated,  the  employment  of  convective  loops  utilizing  an  absorber 
surface  remote  from  -the  building  space  to  absorb  incidental 
radiation,  the  use  of  thermal  storage  walls,  attached  greenhouses,  a 
utilization  of  various  forms  of  heat  storage,  and  approaches  of  heat 
transfer  control.  Attention  is  given  to  domestic  hot  water  heating, 
thermesiphoning  air  collectors,  specific  designs  involving  passive 
schemes,  Trombe  walls,  solar  roof  ponds,  and  cost  and  energy  data 
regarding  thermosipboning  air  panels.  G.R. 


N7*. 3273(1  New  Mexico  Energy  Inst.,  Albuquerque, 

THEORETICAL  ANALYSIS  OF  A PASSIVE  HEAT  PIPE 
HEATING  AND  COOL  SYSTEM 

K,  T.  Feldman  Dec.  1978  46  p refs  Sponsored  tn  part  by 
N.  Mex.  Energy  and  Minerals  Dept..  Santa  Fe 
(PB-296066/4:  NMEI-23/SA)  Avail:  NTIS  HC  A03/MF  A01 


vwwL  I on  4 

A totally  new  concept  which  combines  both  a heat  pipe 
and  a flat  plate  solar  collector  for  daytime  solar  water  heating 
and  nighttime  water  cooling  was  studied  theoretically.  Since  the 
heat  pipe  is  a passive  heat  transfer  device,  the  entire  system 
requires  no  pumps  or  auxiliary  power  for  its  operation.  This  makes 
the  system  reliable  and  should  requite  very  little  maintenance. 
This  system  with  a collector  area  of  400  sq  ft  can  meet  both 
winter  space  heating  and  summer  space  cooling  requirements^ 
For  a typical  winter  day  it  can  provide  about  8000  Ibs/day  of 
hot  water  at  140  F or  about  630.000  Btu/day.  For  a summer 
day  it  can  provide  about  4000  Ibs/day  of  chilled  water  at  45  F 
or  about  100.000  Btu/day  for  space  cooling.  GRA 


A73- 23425 

PASSIVE  SOLAR  HEATING  AND  COOLING  SYSTEMS. 
J.I.  Yellott. 

ASHRAE  Trans.,  v.33,  pt.2,  1 977 » p.429-445. 
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▼ill,  109  p.  : HI.  ? 28  cm. 
Bibliography:  p.  104. 

Includes  Index. 

ISBN  0-88266-129-9  : *10.95.  ISBN 
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A 79-31442  Control  jystem  for  solar  hot  water  system.  M. 

i lesperance,  R.  M.  Tomita,  and  S.  Cadioux  (Atelier  Solaire  Enrg., 

Pointe  Claire,  Quebec,  Canada).  In:  Renewable  alternatives:  Proceed- 
ings of  the  Fourth  Annual  Conference,  London.  Ontario,  Canada. 

August  20-24.  1978.  Volume  1.  (A79-31401  12-44)  Winnipeg.  Solar 
Energy  Society  of  Canada,  Inc.,  1978. 7 p. 

Although  the  solar  energy  industry  is  relatively  young,  it  has  a 
certain  maturity  through  the  industries  which  service  it.  One  of  these 
irxlustries  is  the  process  control  industry.  In  order  that  the  solar 
industry  benefits  from  the  experience  acryiked  by  the  process 
control  industry,  it  is  essential  to  apply  the  accepted  standard 
practices.  The  processes  found  in  a solar  energy  hetiothet mal  system 
are  comparable  in  their  simplest  form  to  a heat  exchange  loop  where 
the  sun  is  the  heat  source.  The  variables  to  control  include 
temperatures,  Bows,  and  pressures.  The  common  practices  in  the 
process  control  industry  are  examined,  tdcing  into  account  the 
aiiplication  of  these  practices  to  the  solar  energy  industry  and, 
particularly,  to  hot  water  heating  systems  using  fixed  flat  plate 
collectors.  G.R. 

PASSIVE  COOLING  SYSTEMS  IN  IRANIAN  ARCHITEC 

TURE 

Mehdi  N.  Bahadori 
Scientific  American 
Vol.238  no.  2 Feb.  1978 
p.  144-152 


The  variety  of. jussive  solar  heating  and  cooling  systems  already  in  use  Is  so  great  that  defin- 
itive classification  Is  extremely  difficult.  However,  a relatively  simple  system?  evolved  by 
the  Solar  E'nergy  Research  Group  In  the  College  of  Architecture,  Arizona  otate  University .^seema 
to  cover  most  of  the  passive  structures  now  In  use.  The  names  attached  to  these  buildings  are 
generally  those  of  their  originators  or  their  first  users.  Several.  c,r  the  systems  are  covered 
by  U.  S.  or  foreign  patents,  but  most  of  them  are  In  the  public  domain.  There  are  three  prin- 
cipal passive  heating  systems. 


Environmental  Action  Reprint  Series 

NATURAL  SOLAR  ARCHITECTURE  — A 
PASSIVE  PRIMER,  by  David  Wright.  AIA 

A guidebook  lor  the  architect,  engineer,  atudent. 
contractor,  homeowner,  or  anyone  who  wanli  to 
know  more  about  the  pasaive  approach  to  solar 
architecture.  In  passive  solar  design,  the  building  it- 
self collects,  stores,  and  distributes  the  sun's  j 

energy,  as  opposed  to  active  solar  systems,  which  / 
rely  on  solar  collector  panels  and  associated 
mechanical  devices  lor  apace  heating  and  cooling. 

In  a smooth,  easy-to-follow  manner,  such  factors  as 
the  greenhouse  effect,  heat  transfer,  heat  loss,  heat 
gain,  aurface-to-volume  ratio,  and  heat  sink  are  ax- 
• plained  and  discussed.  An  early  Innovator  and 
feeding  solar  architect,  David  Wright  has  designed 
numerous  passively  heated  solar  structures 
throughout  the  country. 

pages,  papotbound  (O  1 >78)  . *7.95 


A79  31  *37  Domestic  wetor  preheating  using  solar  energy. 

V M Ireton  (New  Brunswick.  University.  Fredericton.  Canada).  In: 
Renewable  alternatives:  Proceedings  of  the  Fourth  Annual  Confer- 
ence,  London,  Ontario.  Canada,  August  20-24.  1978.  Volume  1. 

* (A79-31401  12-44)  Winnipeg,  Solar  Energy  Society  of  Canada,  Inc.. 

,978Thi1sPpaper  reports  upon  the  experience  gained  from  the 
operation  and  monitoring  of  a closed  loop  solar  energy  collection 
system  to  preheat  domestic  water.  The  system  has 
continuously  and  reliably  since  it  was  commissioned  in  late  March 
1977.  Data  collection  began  on  April  1,  1977  and  has  continued  to 
date.  The  contribution  by  solar  energy  to  the  preheating  of  the 
domestic  water  has  been  much  less  than  that  predicted  by  an  f-chart 
analysis  of  the  system  as  installed.  The  disagreement  between 
experience  and  the  f chart  model  seems  to  be  principally  because  of 
poor  heat  exchanger  effectiveness  and  reverse  thermal  stratification 
in  the  preheat  tank.  It  may  be  that  drain-back  or  dram-down  systems 
would  be  more  effective  than  closed  loop  collection  systems. 


N79  307I3I  Los  Alamoa  Scientific  lab..  N.  Max 

SIMPLE  TECHNIQUE  OP  ESTIMATING  THE  PERFORM- 

1 ANCE  of  passive  solar  heatino  systems 

J.  O.  Ralcomb  and  R D.  McFariand  1978  8 p refs  Presented 
at  the  1978  ISES  Cont..  Denver.  Aug.  1978 
(Contrect  W-7405-eng-38) 

(LA-UR-7B-1571:  Conf-780808- 1 5)  Avail:  HUS 

HC  A02/MF  A01  , , 

A method  is  preserved  for  estimetmg  the  ennuel  solar 
performance  of  a building  uaing  a passive  thermal  storage  wall 
of  the  Trombe  well  or  werer  weH  type  with  or  without  night 
insulation.  Tables  of  performance  parameters  ere  gtven  tor  94 
cities.  The  method  is  accurate  to  +.3%  as  compered  with 
hour-hy-hour  computer  simulations.  Dofc 


j- 


Solar  Heating  S-  .Cooling,  v.3,  no.5»  Oct. 1978. 


APPLICATIONS . 

52  CETA  Workers  Install  Rhode  Island  System 

53  Domestic  Wafer  System  Designed  lor  Mid-Atlantic  Region 

54  Collectors  Vertically  Mounted  in  Domestic  Hoi  Water  Relrolit 

56  Trickle-Row  Collectors  are  Main  Component  ol  Simplilied  System 

57  Impressions  Restaurant  Combines  Active  and  Passive  Systems 


N80  10645#  Los  Alamos  Scientific  Lab.,  N,  Me* 

ECONOMIC  PERFORMANCE  OF  PASSIVE  SOLAN  HEAT- 
ING: A PRELIMINARY  ANALYSIS 

Fred  Roach.  Scott  Noll  (New  Mexico  Untv...  Albuquerque),  and 
Shaut  Ben* David  1978  11  p refs  Presented  at  AIAA/ASERC 
Conf.  on  Solar  Energy,  Phoenix,  Arizona,  27-29  Nov  1978 
ltA-UR-78-2861;  Conf-781133)  Avail  NTIS 

HC  A02/MF  A01 

For  the  thermal  storage  wall  two  types  of  storage  medium- 
masonry  (Trombe)  and  water  are  examined.  In  addition,  a night 
insulation  option  is  included  in  the  thermal  storage  wall  concept, 
thus  giving  rise  to  four  alternative  passive  designs.  The  economic 
performance  of  these  alternative  designs  is  evaluated  on  a 
slate- by- state  basts.  The  architectural  design  criteria,  solar 
performance  characteristics,  and  the  incremental  solar  cost  of 
each  solar  design  are  reviewed.  Conventional  energy  costs  are 
discussed  as  well  as  the  optimal  sizing/ feasibility  criterion 
employed  in  the  economic  performance  analysis  Nationwide 
feasibility  results  are  reviewed  for  each  alternative  design.  In 
addition  to  contracting  the  solar  systems  themselves,  the  effects 
of  two  incentive  proposals-tbe  National  Energy  Act  |NEA)  income 
tax  credits  and  low  interest  loads  upon  each  design  are 
examined  Major  conclusions  are  summarized  for  each  design. 

DOE 


PASSIVE  SOLAR 
Arthur  Fisher 

Popular  Science,  vol.  212,  no.  4,  April  1978,  p.  76-79 

...  ■ f . , , . V *v  • V - • 'I  . 

How  can  you  ke^p  solar 
- heating  simple?  Scientists  ’ 

^compare  three  different 
i approaches  Irf  a unique  test 
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EARTH  SHELTERED  HOUSING.  Special  Edition* 

PASSIVE  SOLAR  HEATING.  Special  Edition. 

Special  Underground  Section 

■ ' » s II  ;_•>»,  , * ■'  l *, 

Introduction  to  Underground  by  Don  Meriftr . , -u  ; . . . . . .4 

' ’ 

Gopher  State  Underground  Owner  Built  Home  by  Dana  McDill  i j-v . .4 
Northern  Climate  Underground  Home  by  Jim  Lauket. .....  J.y.  '•  ■.  v.  .§ 

Cloaeup:  Patiive  Solar  Underground  Home  by  Susan  Maas  Pauls.  i'.fi  :10 

- * " * *'  **' 

An  Earth-fisrmed  House  For  Florida  by  DinhKhanh-.  i'-.C’ i .*  ,,i .14 


A7 9-31 444  Pkina  solar  healinf  - Results  from  two 

Saskatchewan  residences.  R.  S.  Dumont.  R.  W.  Bcsant  (Saskat- 
chewan, University,  Saskatoon,  Canada).  G.  Jones  (Rotting  and 
Associates,  Ltd.,  Saskatoon,  Canada),  and  R.  Kyle  (Aquitaine  ol 
v Canada,  Ltd.,  Rainltow  Lake,  Alberta,  Canada).  In:  Renewable 
alternatives;  Proceedings  of  the  Fourth  Annual  Conference.  London, 
Ontario,  Canada.  August  20-24,  1978.  Volume  1.  (A79-31401  12-44) 
Winnipeg,  Solar  Energy  Society  ot  Canada.  Inc.,  197B.  17  p.  13  tefs. 

A description  is  presented  of  two  houses  incorporating  design 
principles  of  passive  solar  heating.  The  dwellings  were  completed  in 
the  winter  ol  1977-78.  one  located  in  Saskatoon  and  the  second  in 
Regina.  Performance  tests  on  the  houses  were  conducted  in  the 
spring  of  1978.  Both  of  the  dwellings  were  of  a direct  gain  type,  with 
southerly  oriented  windows  and  no  vertical  thermal  mass  such  as  a 
concrete  wall  behind  the  windows.  The  performance  tests  show  that 
passive  solar  heating  can  contribute  a large  fraction  of  the  heating 
requirements.  For  the  Regina  residence,  the  contribution  of  passive 
gains  should  amount  to  44%  of  the  heating  requirement  during  the 
heating  months.  Thermal  shutters  can  be  of  significant  value  in 
reducing  both  the  heat  loss  from  dwellings  and  in  moderating  the 
temperature  falls  at  night  in  well  insulated  dwellings*  G.R, 

N 71-31  >39*1  Solar  Engineering  and  Mfg.  Co..  Ft  laudardeta 

DESIGN  DATA  •ROCHUHC:  »OtA*  MOT  IN  ATEN 

SYSTEM 

Jul,  1978  21  p Prepared  for  DOE 

(Contract  NAS8-32247)  _ 

(NASA-CR-1 50699)  Avail:  NTIS  HC  A02/MF  A01  CSCL 

A design  calculation  Is  detailed  for  ■ singfe-famity  residence 
housing  a family  of  four  in  a nonapecific  geographical  ary-  The 
solar  water  heater  ayatem  ia  designed  to  provide  80  gaftona  of 
140  F hoi  water  par  day.  G G- 
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Special  Section:  Solar  Hot  Mfc»r 

Solar  Hot  Water  and  You  4 

Paul  Shi ppee 

Solar  Magicians  Develop  Low-Cost  Water  Healer 10 

John  L.  Parker 


Shoestring  Solar  Water  Heater 12 

David  C.  Purdy 

Braadbox  Design* IB 

DavidJBainbridge  and  Jeff  Rein 


A79-31438  Economic  design  of  a to!*  domestic  wet* 

hasting  system.  G.  K.  Yuill  (UNIES,  Ltd.,  Winnipeg,  Canada),  in: 

Renewable  alternatives;  Proceedings  of  the  Fourth  Annual  Confer- 
ence, London,  Ontario.  Canada,  August  20-24,  1978.  Volume  1- 
(A79-31401  12-44)  Winnipeg,  Solar  Enetgy  Society  of  Canada,  Inc., 

1978.  9 p.  Research  supported  by  the  National  Research  Council  of 
Canada. 

The  described  investigation  bad  the  objective  to  minimire  the 
cost  of  a sol*  domestic  water  heating  system  designed  to  supply  50% 
of  the  energy  required  to  heal  the  domestic  hot  water  for  a ten  unit 
townbouse  in  Winnipeg.  The  townhouse  will  have  a central  mechani- 
cal equipment  room  where  the  sol*  enetgy  equipment  will  be 
installed.  The  preheated  water  from  the  sol*  energy  system  will  be 
fed  into  conventional  gas  fired  domestic  water  beaters  in  the  ten 
housing  units.  Aspects  of  computer  proyam  development  for  the 
optimization  study  are  considered.  The  investigation  showed  that  for 
a domestic  water  heating  system,  there  is  a physical  optimum  tank 
size.  This  is  not  true  for  space  heating  systems,  for  which  system 
performance  increases  with  tank  size  and  the  tank  size  is  determined 
by  an  economic  optimization.  The  cheapest  of  several  single  glazed 
collectors  considered,  was  found  to  be  the  most  cost  effective.  G.R. 

PASSIVE  SOLAR  CONFERENCE:  ENTHUSIASM  AND  A 

GROWING  EXPERIFSE. 

Gary  Kah 

Solar  Heating  Fr  Cooling,  Vol.  3»  No.  2,  April 
197B,  p.  39-41 

The  challenge  is  to  incorporate  passive  techniques  into 
current  building  practices  and  to  inform  consumers  of 
their  economic  advantages. 
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A79-31420  Pwhmnmo*  of  tho  Mw*m»il»  ehr  hom». 

B.  E.  Shhit,  H.  Jung,  and  D.  Lotriman  (National  Research  Council, 
Oiv.  of  Building  Research,  Ottawa,  Canada).  In:  Renewable  alterna- 
tives; Proceedings  of  the  Fourth  Annual  Conference,  London, 
Ontario,  Canada,  August  20-24.  1978.  Volume  1.  (A79-31401  12-44) 
Winnipeg,  Solar  Energy  Society  of  Canada.  Inc.,  1978.  10  p.  6 refs. 

Monitoring  of  the  Meadowvaie  Solar  Experiment  in  Mississauga, 

Ontario,  began  in  October  1976  and  has  continued  to  dale.  The 
paper  presents  a performance  summary  of  monitoring  results  Of  the 
first  two  complete  heating  seasons  of  'solar  system  operation.  Data 
for  the  period  from  October  1976  through  April  1978  show  that  the 
solar  system  provided  51%  of  the  space  heating  requirement,  14%  of 
the  service-water  heating  requirement  and  that  54%  of  collected 
energy  was  lost  from  storage.  The  paper  also  contains  brief 
descriptions  of  the  solar  system,  the  house  and  the  monitoring 
system.  (Author) 


UNDERGROUND  SOLAR  HOUSE,  by  V.  Elaine  Smay. 


Popular  Science,  vol.  213, 

p.  86. 

Our  solar-healed  underground 
leisure  home  was  designed  by  the 
award-winning  architect,  Alfredo 
De  Vido.  Many  readers  will  re- 
member the  Sun  Trap  he  designed 
for  last  November’s  PS  and  recog- 
nize some  of  tire  same  features  in 
this  plan.  But  in  most  ways,  our 


no.  6,  December  1978, 

underground  house  is  unique.  Its 
brick  shell,  curved  for  strength 
against  the  massive  earth  pressure, 
is  shown  nestled  into  a steep  hill- 
side. But  on  flatter  terrain,  the 
nousecoiild  be  built  on  the  surface 
and  bermed  with  earth  after  com- 
pletion. The  vaulted  walls  are  of 
co.”’?,ed.  masonry,  which  should  he 
within  the  skills  of  an  experienced 
mason. 


479-31417  Tha  Smkatcfmmn  Conimtuiun  Hum  - Sonu 

preliminary  pctfmmanca  raauft*.  R.  W.  Besam,  R.  & Dumont,  and  G. 

" Schoenau  (Saskatchewan,  University,  Saskatoon,  Canada).  In: 
Renewable  alternatives;  Proceedings  of  the  Fourth  Annual  Confer- 
ence, London,  Ontario,  Canada,  August  20-24,  1978.  Volume  1. 
(A79-31401  12-14)  Winnipeg,  Solar  Energy  Society  of  Canada,  Inc., 
1978.  17  p.  5 refs.  Research  supported  by  the  Saskatchewan  Housing 
Gorp.,  Department  of  Mineral  Resources,  and  Saskatchewan  Re- 
search Council. 

The  performance  of  the  Saskatchewan  Conservation  House  for 
the  spring  of  1978  is  reported.  This  house  was  designed  primarily  as  a 
demonstration  to  the  prArlic  Of  the  energy  savings  possible  in 
residential  construction.  The  Saskatchewan  Conservation  House  is 
one  of  a small  number  of  residences  constructed  which  are  designed 
for  100%  space  heating  using  active  solar  collection  systems.  The 
provided  report  includes  a listing  of  the  theoretical  and  measured 
heat  loss  characteristics  of  the  house,  the  passive  solar  gain  behavior 
of  the  house,  and  efficiencies  for  the  solar  collector  panels.  Estimates 
arc  made  of  the  annual  energy  consumption  of  the  house  based  on  a 
normal  occupancy  pattern.  G.R. 


International  Svnnoaiun-Workshop  on  :0\ar 
910  Enemy ..  Cairo,  197?. 

lorn  c Synposiur-T’orkshoo  on 

x ' Solar  Er-erry  : [symposium  lectures],  15- 

22  June  1*17.%  Cairo,  E»ynt  / presented  by 
Clean  Energy  Research  Institute,  University 
of  Mlnnl,  Florida  ; sponsored  by  National 
Science  Foundation  j edited  bv  T.  Nejat 
Veziroglu.  Homer  W.  IMaer.  — fs.l  ••  n 
INTEGRATED  SOLAR  BUILDING  SYSTEM  /,///  * 

A.  Bowen,  University  of  Miami,  Coral  Gables,  Florida,  U.S.A. 

/V  i 

APPLICATION*  OF  SOLAR  COOLING  FOR  A SCHOOL  BUILDING  IN  SUBTROPICS 
A.  .T.  Parker,  Mueller  Associates,  Baltimore.  Maryland,  U.S.A 


THE  SUN  BLEST  HOUSE 
Bill  and  Wanda  Colyer 
Alternative  Sources  of  Energy 
Vol.  no.  30  February  1978 

p.  4-7 


The  purpose  of  building  the  Sun 
Blest  House  was  to  provide  a com- 
fortable energy  conservative  home 
using  only  renewable  energy  sources 
- solar  heat,  primarily,  and  wood 
heat  for  back-up.  The  architectural 
design  approach  was  to  provide  a 
southwest  solar  farm  house.  The  ob- 
jectives included  building  a home  with 
small  temperature  extremes  and  con- 


structed with  readily  available  native 
materials  using  simple  and  convention- 
al building  techniques  wherever 
possible. 

Part  I was  published  in  the  Decem- 
ber 'll  issue  of  ASE,  no.  29. 


PreUema  Eaemntored  by  Lending  Inathadona  awl 
Appraiser*  wfek  Reaped  to  Salar-Eqnlpped  IMf 
Final  Report  of  lev^uttre  Reaeareb  Program 
Sabtask,  December  1977— September  1978. 
Colorado  State  Unhr.,  Oct  78, 21p 
COO  4548-11  PC  S4.00/MF  $3.50 
It  was  proposed  to  assess  the  overall  attitudes  of 
Colorado  lending  institutions  towards  making  loans 
for  construction  of  solar  equip}**!  buildings.  A se- 
cond objective  was  to  identify  whet  problems 
appraisers  have  in  placing  values  on  solar  equipped 
buildings.  Information  needed  was  obtained  through 
mafl  surveys  of  132  banks  and  103  appraisers  re- 
sponding. 


A7831453 


Pint  ytar  pwCormanca  data 


learned  To  the  NBC  14  hou»  tolar  demomtration  program.  W.  E. 

Carscallen  and  B.  E.  Sibbitt  (National  Research  Council.  Div.  of 
Building  Research,  Ottawa,  Canada).  In:  Renewable  alternatives; 
Proceedings  of  the  Fourth  Annual  Conference.  London,  Ontario. 
Canada,  August  20-24.  1978.  Volume  2.  (A79-31401  12-44)  Winni- 
peg. Solar  Energy  Society  of  Canada.  Inc.,  1978. 14  p. 


NM  IUMf  Utah  Univ..  Salt  lake  (Sty. 

CONFERENCE  ON  PERFORMANCE  MONITORING  TECH- 
NIQUES FOR  EVALUATION  OF  SOLAR  HEATING  AND 
COOLING  SYSTEMS 

1978  3S3  p icfs  Conf  held  in  Washington,  DC.  3 Apr 

1978 

(Contract  EG-77-S  04  4094) 

(CONF-780432)  Avail:  NTIS  HC  A16/MF  A01 

A general  review  of  solar  energy  monitoring  systems,  their 
relationship  to  data  users  and  their  needs,  and  a methodology 
for  developing  instrumentation  systems  and  performance 
evaluation  techniques  based  on  a systematic  procedure  for 
addiessing  the  actual  needs  of  the  data  user  are  provided  00E 
(3)  foam  lift/hydraulic  turbine:  and  (4)  mist  lift/hydraulic  turbine 
A preliminary  assessment  of  achievable  performance  is  made  in 
addition  to  a description  of  the  subsystem  performance  objectives 
which  would  support  the  achievement  of  the  full  potential  inherent 
in  these  concepts.  The  results  and  conclusions  include  a description 
of  the  research  objectives,  achievement  of  which  make  open 
cycle  OTEC  a viable  alternative  as  a national  energy  source 

DOE 


N7S-32B87f  Aerospace  Corp . El  Segundo.  Calif 

SOLAR  HEATING  AND  COOLING  OF  SUILOINQS 
(SHACOB):  REQUIREMENTS  DEFINITION  AND  IMPACT 

ANALYSIS 

C.  K Crotcher  and  W,  C.  Melton  Jun.  1978  82  p rofs 

Sponsored  by  Elec.  Power  Res,  Inst, 

(EPRI  Proj.  553) 

(EPRI-ER-808-SY)  Avail:  NTIS  HC  A05/MF  A01 

The  economic  impact  of  various  (SHACOB)  design  concepts 
on  the  electric  utilities  and  their  customers  was  assessed  along 
with  system  requirements  for  optimizing  this  impact  Weather 
end  insolation  inputs  for  simulations  were  established  for  locations 
across  the  United  States.  Reference  buildings  and  their  thermal 
properties  were  defined,  and  detailed  internal  and  external  load 
models  generated  to  characterize  building  thermal  performance 
Both  solar  and  conventional  systems,  including  load  management 
systems  featuring  nighttime  thermal  storage  ware  simulated.  The 
systems  analyzed  in  detail  were  direct  solar  systems  with  and 
without  a load  management  capability,  solar  assisted  heat  pumps, 
and  customer  load  management  systems.  These  systems  were 
evaluated  with  respect  to  conventional  resistive  and  heat  pump 
systems.  Projections  for  buildings  and  types  of  heating  system 
installations  in  those  buildings  were  developed  by  eight  participa- 
ting utilities  for  their  own  service  areas.  DOE 


A >>31434  Solar  energy  retrofit  tyitem  far  an  older-type 

building  - The  WiHiamrtowyt  Museum  protect-  G.  McKiel  and  E. 
IBroomhall  (John  Abbott  College.  Sainte  Anne  de  Bellevue,  Quebec. 
Canada).  In:  Renewable  alternatives;  Proceedings  of  the  Fourth 
Annual  Conference,  London,  Ontario,  Canada,  August  20-24,  |978. 
Volume  t.  (A79-31401  12-44)  Winnipeg,  Solar  Energy  Society  of 
iCanada,  Inc,  1978.  13  p.  20  refs.  Nations)  Research  Council 
Contract  No.  077-9. 

The  rationale  for  the  retrofit  of  Williams!  own  Museum  with  a 
solar  heating  system  was  to  provide  the  community  with  a high 
■profile,  easily  accessible  prototype  which  would  engender  interest 
.and  provide  a design  basis  for  solar  systems  in  extant  buildings.  The 
space  heat  load  base  was  designed  on  a SO  F indoor  temperature  and 
•20  F outdoor  temperature  to  give  a design  temperature  difference  of 
70  F.  A flat  plate,  back  paw  modular  solar  collector  was  desigted. 
measuring  3 x 16  ft.  Thong-.  16  collector  modules  were  needed  to 
provide  80%  of  the  building’s  thermal  demand  another  5 modules 
were  added  to  help  oHser  losses  in  the  long  duct  rum  and  the  change 
from  corrugated  to  flat  absorber  plate.  The  collectors  were  hoisted  to 
the  roof  by  a crane.  G.R. 


A7 9-31421  Off  peak  docaicd  badrup  experience  in  the 

Meadow* de  Solar  Experimwit.  J.  M.  Bell  (Ontario  Hydro.  Toronto, 
Canada)  and  D.  Lorriman.  tn:~Renewabie  alternatives;  Proceedings  of 
the  Fourth  Annual  Conference.  London,  Ontario.  Canada,  August 
20-24, 1978.  Volume  1.  (A79-31401  12-44)  Winnipeg.  Solar  Energy 
Society  of  Canada,  Inc..  1978.  lip. 

When  electricity  is  used  for  backup  heating  In  solar  heated 
Inuses,  the  maximum  electric  demand  usually  occurs  when  wrinter- 
peaking  utilities  are  least  capable  of  supplying  it.  An  olf-pedc  electric 
backup  system  was  designed  and  incorporated  into  the  existing 
storage  system  of  the  Me  ado  wv  ale  Solar  Experiment  to  invcsligde 
the  benefits  and  problems  associated  with  this  mode  of  operation. 
The  paper  describes  the  design  and  operation  of  the  off-peak  back  in 
System  and  contains  suggestions  for  improvemerXs.  A comparison  is 
Mde  of  the  electrical  demand  and  consumption  lor  1978-77 
(on-demand  electrical  backup)  to  1977-78  (off-pedt  electrical  badr- 
up). The  electrical  load  curve  of  the  house  is  described  and  compared 
with  the  Ontario  Hydro  system  load  curve  with  a brief  discussion  of 
the  potentials  and  the  drawbacks  of  the  use  of  off-pedc  power. 
Reference '«  made  to  other  work  programs  in  this  area.  (Author) 

THE  sunoweliinos  PROJECT. 

Janies  0.  Oekorne 
The  Mother  Earth  News,  No.  46, 

About  70  miles  north  of  Santa  Fe— 
set  amongst  the  rugged  sandstone  cliffs 
of  norlhern  New  Mexico— Is  the  Ghost 
Ranch,  an  adulf  study  center  owned  and 
operated  by  the  United  Presbyterian 
Church.  But  Ghost  Ranch  Is  far  more 
than  a church  retreat  . . . It’s  also  the 
site  of  one  of  the  most  Important  passive 
striar  heating  experiments  In  the  U.S. 
today:  the  Sundwellings  Project. 


1977,  P.  99 
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Performance  of  Rrakfeutial  Solar  Heating  and  Coot- 
ing  System  with  Flat-Plate  and  Eraeoated  Tobolar 
CoBectors:  CSU  Solar  House  I. 

Colorado  State  UnW.,  1978, 14p 
COO-2577-17  PC  S4.00/MF  $3.50 

Measurements  in  Solar  House  1 at  Colorado  State 
University  have  provided  comparison  data  on  space 
heating  water  heating  and  cooling  by  systems  in 
which  flat-plate  collectors  and  evacuated  tube  col- 
lectors were  used.  Data  was  procured  on  47  days 
during  operation  of  the  flat-plate  collector  and  on  112 
days  when  the  house  was  heated  or  cooled  by  the 
evacuated  tube  collector  system’.  It  was  colluded 
that  the  system  comprising  an  evacuated  tubular 
collector,  lithium  bromide  absorption  water  chiller, 
and  associated  equipment  is  highly  effective  in  pro- 
viding space  heating  and  cooling  to  a small  budd- 
ing, that  it  can  supply  up  to  twice  the  space  heating 
and  several  times  the  cooling  obtainable  from  an 
equal  occupied  area  of  good  quality  flat-plate  col- 
lectors end  that  a greater  fraction  of  the  domestic 
hot  water  can  be  obtained  by  supplying  its  heat 
from  main  storage.  The  cost-effectiveness  of  the 
system  in  comparison  with  one  employing  a good 
flat-plate  collector,  can  be  determined  when  com- 
mercial pricing  data  are  made  available.  A summary 
of  monthly  and  annual  energy  use  for  space  heating, 
domestic  hot  water  (DHW)  heating,  and  space  cool- 
ing is  presented.  The  collector  performance  is  pre- 
sented. The  first  two  months  of  data  were  obtained 
with  the  system  employing  flat-plate  collectors, 
whereas  heating  and  cooling  during  the  following 
nine  months  were  supplied  by  the  evacuated  tube 
collector  system.  _ 
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Stratified  Thermal  Storage  ia  RealdeaUal  Salm 
Energy  Applications. 

Colorado  State  Univ.,  Jnn  78, 64p 
COO-4523-1  PC  S5.25/HF  $3.50 
The  benefits  of  thermal  stratification  in  sensible 
heat  storage  were  investigated  for  several  resi- 
dential solar  applications.  The  operation  of  space 
heating,  air  conditioning  and  water  heating  systems 
with  water  storage  was  simulated  on  a computer. 
The  performance  of  comparable  systems  with  mixed 
and  stratified  storage  was  determined  in  terms 
of  the  fraction  of  the  total  load  supplied  by  solar 
energy.  The  effects  of  design  parameters  such  as 
collector  efficiency,  storage  volume,  tank  geometry 
etc.,  on  the  relative  advantage  of  stratified  over  well- 
mixed  storage  were  assessed.  The  results  show  that 
significant  improvements  in  system  performance 
(5  to  15%)  may  be  realized  if  stratification  can  be 
maintained  in  the  storage  tank.  The  magnitude  of 
the  improvement  is  greatest  and  the  sensitivity  to 
design  variables  is  smallest  in  the  service  hot  water 
application.  The  results  also  show  that  the  set  of 
design  parameters  which  describes  the  optimum 
system  is  likely  to  be  substantially  dfferent  for  a sy- 
stem employing  stratified  storage  than  for  a mixed 
storage  system.  In  both  the  waterheating  and  space 
heating  applications  collector  flow  rates  lower  than 
currently  suggested  for  mixed  storage  systems  will 
found  to  yield  optimum  performance  for  a system 
with  stratified  storage. 

A7&47945  Therm*  Mows*  of  oft  Heebie*  energy 

in  Ml  w heating  end  cooling  tyHems.  R.  E.  Crane,  H.  G.  touch.  R.  L 
Oswald  (Franklin  Research  Center.  Philadelphia,  Pa.),  In:  1978 
Conference  on  Decision  and  Control,  17th,  San  Diego,  Calif., 
January  10-12.  1979.  Proceedings.  (A79-4793021  63)  New  Yotk. 
Institute  io1  Electrical  and  Electronics  Engineers.  Inc..  1979,  p. 
197-202.  I2rels. 

“Thermal  storage  devices  ol  solar  heating  and  cooling  systems  can 
be  used  to  reduce  electric  demand  peaks  by  storing  olf  peak  power. 
The  discussion  focuses  on  conventional  conlrol  strategy,  ellect  of 
thermal  storage  size,  control  strategies  to  reduce  electrical  peak 
demand,  ami  off-peak  load  smoothing.  Il  is  concluded  that  olt-peak 
storage  can  Ire  used  to  eliminate  hit^r  backup  demands  n.er  solar 
heating  and  coolir>9  systems  during  on-peak  periods.  Ado'.kScsoal 
control  logic  development  does  not  appear  necessary,  but  additional 
hardware  must  he  installed  to  eliminate  on  peak  demands.  The  cost 
of  this  hardware  must  be  weired  against  the  savings  achieved 
throirgh  reduced  on-peak  energy  consumption.  S.D. 
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Solar  Heating  & Cooling,  v.J, no. 2,  Apr. 1973. 

12  Space  Heat  and  Domestic  Hot  Water  In  Pre-fab  Solar  House 
14  Space  Heat  and  Domestic  Hot  Water  in  HUD-Sponsored  Apartment  Complex 
18  Space  Heat  and  Domestic  Hot  Water  In  Ohio  In-ground  Residence 
20  Microprocessor  Controls  Space  Heat  and  Hot  Water  Systems 

30  Space  Heat  and  Air  Conditioning  at  Michigan  Office  Building 
32  Space  Heat  and  Retrofit  In  Wisconsin  Printing  Rant 
34  Sotar  Pre-heat  and  Wastewater  Heat  Recovery  at  Commercial  Laundry 

34  Space  Heat.  Hot  Water  and  Air  Conditioning  at  Walt  Disney  World 

35  Energy  Conservation  Package  Standard  in  450  Houses 
37  Space  Heat  end  Domestic  Hot  Water  Systems  Run  on  Sun 

LARGE  SOLAR  DOMESTIC  HOT  WATER  HEATING  SYSTEM  EMPLOYS 
NFW  SYNTHETIC  HEAT  TRANSFER  FLUID. 

Building  Systems  Design,  v.75,  no.l,  Dec. 77/ Jan. 78, 

P*  I J*16e 

Tank,  collectors,  pumps,  heat  exchanger,  piping,  valving  and  automatic  con- 
trols are  convenhonai  equipment  all  readily  available  in  the  construction  market 

wifh  ,C»Cn?n  a,\appr0pr'a,e  SoIar  hcat  transfcr  f,uid  for  the  panels  that  could 

temrS  1 ECS  rr0m  wln,ef  freezin6  to  *"n«w  high  stagnation 

I'  necessitated  that  a siudy  be  performed  during  the  preliminary  design 

i'af  °f  ,hc  P7Jecf  .Thc  hcat  ,ransfer  n»»»d  selected,  in  addition  to  being  sub- 
jected to  annual  weather  conditions  with  wide  variables,  had  to  be  non-toxic  non- 
corrosive.  and  compatible  with  the  materials  of  construction  of  the  equipment 
piping  and  va  v.ng  in  the  system.  Some  of  the  fluids  considered  we«  ethylene 
glycol,  propeylene  glycol,  silcone  oils  and  paraffinic  based  oils.  See  Table  I A 
synthetic  Oil,  Brayco  No.  888,  manufactured  by  Bray  Oil  Company  of  Los  Ange- 
es.  was  sleeted  because  its  performance  data  best  satisfied  the  stringent  condi- 
tions required  of  the  heat  transfer  fluid  for  this  solar  system. 


ALTERNATIVE  SOURCES  OF  ENERGY,  no. 33,  Aug. 1978. 

Special  Underground  Section 


Introduction  to  Underground  by  Don  Marler  .4 

Gopher  Stato  Underground  Owner  Built  Home  by  Dana  McDill ,t 

Northern  Climate  Underground  Home  by  Jim  Leukes. .' .9 

Closeup:  Passive  Solar  Underground  Home  by  Susan  Maes  Pauls ...  .10 

An  Earth-Bermed  House  For  Florid)  by  Dinh  Khanh 14 

Special  Passive  Solar  Section 

Introduction  to  Passive  Solar  Heating  by  Don  Marier  ......... . ....  18 

Living  Solar  and  Liking  It  by  Jim  Laukes  *‘ .........  » . • » • * * 20 

♦ 2 — 

Wisconsin  Wnrshouse  Stores  Solar  Energy  by  Don  Marier  .....  Z1 

A Passive  House  for  the  Mass  Market  by  David  Oainbddge. ..........  22 

Update!  Third  Generation  Cold  Solar  Light  Is  Seated  Capsule  Unit 

by  John  L Parker ........... . . . ••*••• » 

Colorado  Service  Station  Dealer  Goes  Solar  by  Irene  Westbye  27 

Going  Solar  in  Canada  and  in  Tanzania  by  Judy  Carr .............  *23 


The  British  Connection:  The  National  CcnWfor  Alternative  Techncfogy 

by  Bob  Rubadeau  * 


An  Almost  Perfect  Passive  Solar  Installalion  by  John  L Parker 

Alternative  Sources.  Vol.  no.  31,  Aprin978.  p.  2l- 

Southwestern  atchitects  and  healing 
engineers  are  turning  lo  passive  heal- 
ing systems,  which  really  are.  no  sys- 
tems at  all,  but  improvisations  in 
building  construction  which  can  be 
readily  and  inexpensively  adapted  to 
collecting  and  retaining  solar  heat 
The  nick  is  in  “passive”  solar  con- 
ditioning. Such  solar  homes  can  make 
the  addition  of  an  active  solar  collect- 
or system  - including  pipes,  .water 
storage  and  pumps  - unnecessary,  or 
even  uneconomical. 
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WATER  HEATERS:  ENERGY  AND  COST 

Pric  Hirst  K Robert  A.  Hoskins 

FnC393  2oO  Rui,din9s'  Vo,‘  *»  No*  June  >978, 

P*  " 4 0 A detailed  computer  model  is  developed  to 

calculate  energy  flows  for  residential  electric 
and  gas  water  heaters.  Mode!  equations  are 
derived  from  applications  of  the  first  law  of 
thermodynamics,  analysis  of  manufacturers’ 
literature , and  related  studies. 


Several  energy  saving  changes  are  examined 
using  the  model.  Changes  for  both  electric  and 
gas  water  heaters  are:  increase  jacket  insula- 
tion thickness,  reduce  jacket  insulation  ther- 
mal conductivity,  reduce  thermostat  setting, 
and  add  insulation  to  the  distribution  line . 
Application  of  all  these  changes  to  an  electric 
water  heater  would  reduce  electricity  use  17 % 
and  increase  initial  cost  27%.  Additional 
changes  examined  for  gas  water  heaters  are: 
reduce  pilot  rale,  eliminate  pilot  and  add  elec- 
tric ignitor  and  flue  closure,  and  reduce  excess 
air  for  combustion  by  increasing  flue  baffling. 
Implementing  all  these  changes  to  a gas  water 
heater  (except  addition  of  electric  ignitor) 
would  reduce  gas  use  27%  and  increase  initial 
cost  26%.  These  results  show  that  there  are 
large  opportunities  for  reducing  water  heater 
energy  use  with  only  small  initial  cost  increases. 


INSTALLATION  GUIDELINES  FOR  SOLAR  DOMESTIC 


HOT  WATER  SYSTEMS. 

Solar  Heating  & Cooling, 
1978,  p.  22-32. 

The  INSTALLATION  GUIDE- 
LINES have  been  prepared  for  par- 
ticipants in  the  H.U.D.  Solar 
Domestic  Hot  Water  Initiative  and 
■re  intended  to  help  avoid  common 
installation  errors  associated  with 
Solar  Domestic  Hot  Water  Systems. 
They  are  being  made  available  to 
participants  in  the  program  so  that 


vol.  3 , no.  5,  October 


obvious  errors  can  be  avoided  ir  a 
participant  chooses  to  do  his  own  in- 
stallation or  so  that  a participant  is 
sufficiently  knowledgeable  to  check 
that  his  installer  has  not  overlooked 
any  essential  item.  In  no  way  do 
these  Guidelines  supersede  local 
building,  plumbing,  electrical,  fire 
and  safety  or  health  codes. 


CHEMICAL  MIXTURE  IS  BASED  OF  MIT'S  NEW  SOLAR  SYSTEM. 
Solar  Heating  & Cooling,  w.3,  no.2,  Aprl.1973,  p„24-7. 


The  proprietary  process  for  pre- 
paring the  chemical  core  of  the  solar 
heating  tiles  was  developed  by  Cabot 
Corporation. 

The  package  for  the  chemical  core 
consists  of  an  aluminum  foil  pouch 
internally  lined  with  polyethylene 
film.  To  further  protect  the  mixture 
against  possible  settling  of  solids  or 
water  separation  and  so  extend  its 
life,  the  pouch  is  divided  into  two 
thin,  flat  compartments  or  layers 
with  a polyethylene  film  separator. 


Each  layer  of  the  core’s  phasechange 
material  Is  3/8”  thick. 

The  ceiling  tiles  which  contain  the 
core  were  developed  by  the  Solar 
Energy  Group  of  Architectural  Re- 
search Corporation,  Livonia,  Mich- 
igan. Marketed  under  the  trade 
name  Sol-Ar-Tile®  , the  tiles  are 
produced  in  the  form  of  a lightweight 
polymer  concrete  panel,  two  feet 
square  and  1.25”  thick. 


HUD  SOLAR  HOT  WATER  INITIATIVE  MANUFACTURERS  AND  DOYLE  AKERS  $30  HOMESTEAD  SOLAR  WATER  HEATER. 

SYSTEMS.  The  Mother  Earth  News,  no.  51j  May/june  1978, 

Solar  Heating  & Cooling,  vol.  3>  no.  5>  October  1978,  p 122-124 

p.  41-4?. 

Tha  following  list  was  raloased  this  summer  by  the  New  Jersey  Department  of  Energy.  Although  It  la  fairly 
representative  of  the  completed  list  expected  to  be  released  later  this  fall  by  the  Polytechnic  Institute  of 
Naw  York,  each  state  will  have  the  final  say  over  which  systems  will  be  approved  for  use  in  its  own  pro- 
gram. For  Information  on  the  approved  systems,  circle  the  reader  service  numbers  that  follow  each  entry. 


SOLAR  CONTROLS:  CENTURY  TOWN  SOLAR  HOMES. 

L.  Robert  Smeltzer 

Ashrae  Journal,  vol.  20,  no.  9,  September  197b, 

p.  33-36 


SOLAR  FRAUD,  ROUND  2. 

Carlo  La  Porta. 

Solar  Heating  & Cooling,  v.3,  no. 5,  Oct. 1978,  p.3^-36.  — 


A78-32409  The  effect  of  Markovian  end  discrete-climate 

ettumptiom  on  the  performance  ondyns  of  tot*  heetiof  tyrtzms.  G. 

F.  Lameiro  and  M.  C.  Bryson  (Colorado  State  University.  Fort 
Collins,  Colo.).  Journal  of  Applied  Meteorology,  vol,  17.  Mar.  1978, 
p.  386-389.  5 refs. 

Analysis  of  the  performance  of  a solar  heating  system  is 
considered  by  means  of  a first-order  Markov  chain  model  for  climatic 
and  thermal-balance  conditions.  Computational  limitations  rciiuite 
extremely  restrictive  modeling  for  the  climate,  involving  constant 
ambient  temperature  and  two-valued  discretisation  of  insolation. 
Despite  the  restrictive  ness  of  the  assumptions,  the  results  closely 
match  those  from  dynamic  simulations  of  system  performance. 

(Author) 


It  is  not  unreasonable  to  expect  solar  manufacturers  to  offer  warranties  to 
cover  their  products,  but  it  is  unreasonable  to  require  them  to  go  so  much 
further  than  is  commonly  required  of  other  industries. 


N7B-2M1 1*|  Copper  Development  Association.  Inc..  New  York, 
N.  Y. 

DESIGN  PACKAGE  FOR  INSTRUMENTATION  OF  THE 
DECADE  BO  HOUSE  IN  TUCSON.  ARIZONA 

Jul.  1978  58  p Prepared  for  DOE 
(Contract  NAS8-32244) 

(NASA-CR- 150730)  Avail:  NTIS  HC  A04/MF  A01  CSCL 
10A 

A design  package  covering  instrumentation  and  system  design 
for  the  Decade  BO  House  in  Tucson.  Arizona  is  presented.  The 
solar  house  is  instrumented  for  the  purpose  of  gathering  data 
to  determine  the  solar  heating  and  cooling  system  performance. 
The  use  of  copper  in  the  construction  of  the  house  is  a first 
choice  construction  meterial  because  it  conducts  heat  and  resists 
corrosion  better  than  other  materials  and  therefore  provides  a 
more  efficient  and  economical  system.  Equipment  and  site 
specifications  are  reported,  along  with  floor  plans  showing  the 
location  of  the  site  instrumentation  hardware.  G.Y. 


DEFINITION  OF  EFFICIENCY  FOR  HYBRI*  HEATIN3 

SYSTEMS 

Ulrich  Boone 

ASHRAE  Journal,  vol.  20,  no.  3»  March  1973 


PmThellthor  introduces  a definition  of  energy  efficiency 
applicable  to  equipment  using  one  or  more  types  o, 
energy.  The  definition  is  based  on  the  economics  of 
operating  efficiency  of  furnaces,  boilers,  space 
heaters,  air  conditioners  and  heat  pumps.  The  new 
efficiency  is  named  Cost  Efficiency.  It  is  the  energy 
cost  ratio  of  appliance  outputlappliance  input.  The 
output  is  the  worth  or  cost  of  the  output  amount  of 
(thermal)  energy;  the  input  Is  the  cost  of  the  total  (fossil 
.k.triri  innni  amount  of  enerov. 


i 


MONITORS  SOLAR  SPACE  HEAT 

Mark  Hyman,  Jr. 

ASHRAE  Journal,  vol. 20,  no. 


3,  March  1978,  p.23-25 


An  update  and  performance  data  on  a test  of  the  feasibility  of  100%  solar 
space  heating  in  the  New  England  area.  Results  of  preliminary  tests  were 
presented  in  the  January  1976  issue  of  A J. 


THE. IM0I0  COOL  POOL  EXPERIMENT. 

David  Bainbridge 

Alternative  Sources  of  Energy,  No.  32,  June 

1978,  p.  6-10 


;:l 
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HASA  TP-1296  1976 

Power  sources, Solar  - Heating  & cooling 

SIMUIATXOH  MODE!,  Of  A 8 HOI I-SIAOI  LITHIUM  BROMUas  - 
WATER  ABSORPTION  COOLUW  UNIT*  David  M5.no,  LsRC. 
Aug. 1978.  42p. 


COLLEGES,  UNIVERSITIES,  VOCATIONAL-TECHNICAL 
SCHOOLS  OFFERING  SOLAR  INSTALLATION  PROGRAMS 
Solar  Heating  & Cooling,  vol.  3,  no.  6,  December 
p.  32-35- 


1978, 


A computer  model  of  a LIBr-HgO  single-stage  absorption  machine  has  been  developed.  The 
model,  utilizing  a given  set  of  design  data  such  as  water -flow  rates  and  Inlet  or  outlet  tem- 
peratures of  these  flow  rates  but  without  knowing  the  interior  characteristics  of  the  machine 
(heat  transfer  rates  and  surface  areas),  can  be  used  to  predict  or  simulate  off-design  per- 
formance. Results  from  130  off-design  cases  for  a given  commercial  machine  agree  with 
the  published  data  within  2 percent. 


^ower  sources.  Solar  - Heating  & cooling 
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THERMIC  DIODE  SOLAR  PANELS  FOR  SPACE  HEATING. 

Shawn  Ruckle/ 

Solar  Energy,  Vol.  20,  No.  6',  1978',  p.  **95—503, 

Abstract—' Thermic  diode  solar  panels  are  a new  method  of  heating  buildings  using  solar  energy.  Each  panel  combines 
all  the  necessary  elements  of  a complete  solar  energy  system  (collector,  controls,  storage  heal  exchangers  and  ducting) 
into  a single  module.  They  have  no  moving  parts  and  they  need  no  external  power.  Panal  operation  is  discussed  and 
thermic  panels  are  compared  to  other  typical  solar  heating  systems:  air  heating,  water  heating,  active  and  passive. 
Residential  and  commercial  applications  are  also  discussed. 

The  performance  of  thermic  panels  arc  compared  to  conventional  solar  systems.  A computer  simulation  of  thermic 
panels  in  a residential  spacc-hcating  application  resulted  in  predictions  of  the  percentage  of  solar  heal  provided  by  the 
panels.  The  predictions  are  compared  to  similar  analyses  of  conventional  solar  systems.  Thermic  panels  did  as  well  or 
belief  than  conventional  systems  in  the  six  climate  types  investigated.  However,  since  their  installed  cost  is  less,  they 
are  expected  to  be  more  economic  than  conventional  solar  systems. 

Thermic  panels  improve  the  economics  of  (lal-plale  collectors  hy  their  modularity  and  simplicity.  Modularity 
reduces  installation  costs  and  raw  materials  cost;  simplicity  reduces  maintenance  costs.  Furthermore,  the  panels  can  he 
integrated  into  the  buildings  structure,  saving  the  cost  of  the  wall  or  roof  elements  they  replace,  _ 


Itachins  OsMon,  v„50,  no.23,  p.4. 


Oct. 12, 
1978 


f-JA5A, 

Uttgtay  Rsssorch  Grater 
CuliidlnoA.  Solar 


IW0  1MW *1  General  Electric  Co.  Philadelphia.  Pa  Space 
Oiv 

prototype  solar  heating  and  combined  heating 

COOLING  SYSTEMS 

DOE  2 Oct  1978  44  p Sponsored  in  part  by  OOE 
(Contract  NAS8-32092) 

(NASA-CR  161340.  QR-9)  Avail;  NTIS  HC  A03/MF  AOI  CSCL 
10A 

The  design  and  development  of  eight  prototype  solar  heating 
and  combined  heating  and  cooling  systems  is  discussed.  The 


program  management  and  systems 
operational  test  sites  are  identified 


engineering  are  reported,  and 
AWH 


BUILD  NASA'S  LOW-COST  SOLAR  HEATING 

oYSTEM 

Graham  Gross 

Popular  Science 

Vol.  212  no.  2 Feb.  1978 

p.  106-108 

NASA's  technical  expertise, 
low-cost  materials,  plus  your 
DIY  labor  could  make  solar 
heat  practical  for  your  home 


SOLAR  HEATING  & COOLING:  AN  ELECTRIC  UTILITY 
PERSPECTIVE,  by  Dan  Nathanson  and  John  E.  Cummings. 
ASHRAE  Journal,  vol.  20,  no.  12,  December  1978, 
p.  42-1(6. 

tolar  heating  *nd  cooling  systems  that  have  electrical  auxiliary  power 
should  be  designed  on  the  basis  of  a realistic  examination  of  cosfs  on  both 
sides  of  the  electrical  meter.  In  Ihis  way,  configurations  can  be  identified 
which  are  compatible  with  the  needs  of  both  the  consumer  and  the  utility. 
Here,  an  approach  lor  evaluating  preferred  solar  healing  and  coolinq 
systems— from  the  standpoint  of  the  consumer  and  of  the  electric  utility — 
which  considers  energy  conservation  measures  and  control  of  electric  de- 
mand by  load  management  techniques,  is  discussed.  This  paper  was 
presented  at  the  5th  Energy  Technology  Conference  and  Exposition  in 
Washington,  DC . 
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COOLING  SUBSYSTEM  DESIGN  IN  CSU  SOLAR  HOUSE 

D.S.Ward,  G.O.G.  Lof  and  T.  Uesaki 

Solar  Erter.  , v.20,  no.  2,  1978,  p.119-126. 


Design  of  the  cooling  subsystem  for  Colorado  State 
University  Solar  House  HI  is  based  on  the  use  of  a 
lithium  bromide  absorption  chiller  and  a “cool"  storage 
unit;  the  cool  storage  being  located  functionally  between 
the  absorption  machine  and  the  cooling  load  distribution 
system.  The  distribution  system  consists  of  a liquid-to-air 
heat  exchanger  and  an  air  duct  distribution  system.  The 
choice  of  a lithium  bromide  absorption  cooling  machine 
was  based  on  the  ready  availability  of  the  unit  for 
research  purposes,  the  demonstrated  capability  of  the 
unit  to  operate  within  the  temperature  capabilities  of 
solar-delivered  heat  from  Tlaf-plate  collectors  and  un- 
pressurized storage,  and  the  accessibility  of  existing 
research  data  and  experience.  In  addition,  current  efforts 
at  improving  the  LiBr  absorption  unit  are  more  extensive 
than  for  other  cooling  equipment,  allowing  for  its  earliest 
potential  use  as  a commercial  unit  for  residential  appli- 
cations. 


SIMULATIONS  OF  THE  PERFORMANCE  OF  OPEN  CYCLE 
DESICCANT  SYSTEMS  IKING  SOLAR  ENERGY,  by  J.  S. 
Nelson,  W.  A.  Beckman,  J.  W.  Mitchell  and  D.  J. 
C lo S6» 

Solar  Energy,  vol.  21,  no.  4,  1978*  p* 273-278. 


[ | j A78-1M34  Advancai  in  tolar  wottr  httrins  for  domoitie 

| U«  m AuMrtlit.  J.  T.  Czarnecki  and  W.  R.  W.  Retd  (Commonwealth 

f Scientific  and  Industrial  Heaeafcb  Organization,  Div.  of  Mechanical 

' Engineering,  Highett,  Victoria.  Australia).  Solar  Energy,  vol.  20,  no. 

* 1,  1978,  p.  75-80. 

p A method  enabling  retrofitting  of  solar  collectors  to  existing 

'•  domestic,  low  pressure  electric  water  heaters  has  been  developed  and 

tested.  The  performance  of  the  proposed  system  was  found  to  be 
comparable  with  the  performance  of  conventional  solar  water  heaters 
when  the  size  of  the  solar  collectors  is  suitably  matched  to  the 
average  daily  consumption  of  hot  w «K*.  Other  developments 
described  are  a solar  energy  operated  pump  «.WI  an  airlift  pump,  both 
suitable  for  circulation  of  water  in  domestic  solar  water  heaters,  and 
an  electronic  controller  for  the  circulating  pumps.  (Author) 


THE  RESULT  OF  COOLING  OPERATION  OF  YAZADI 
EXPERIMENTAL  SOLAR  HOUSE  "ONE". 

Toshihiro  Ishibashi 

Solar  Energy,  Vol.  21,  No.  1,  1978,  p.  11-16. 

The  purpose  of  constructing  the  Yazaki  Experimental 
Solar  House  One  has  been  to  grasp  in  detail  what  factors 
would  be  involved  when  practically  applying  solar 
energy  to  operate  a residential  heating  cooling  and  water 
heating  system  with  the  expectation  that  this  would  lead 
not  only  to  improvement  of  the  conventional  air  condi- 
tioning equipment  but  also  to  the  development  of  prac- 
tical equipments  for  a solar  house. 

Cooling  operation  of  the  solar  house  wasTtarted  bnll 
July  1974  and  continued  for  one  year  including  healing 
operation.  Newly  developed  solar  collectors  as  well  as  an 
updated  solar  healed  absorption  chiller  have  been  in- 
stalled at  the  beginning  of  June  1975  along  with  some 
improvements  on  the  house.  At  present,  cooling  opera- 
tion is  operating  successfully. 


CORROSION  PROBLEMS  IN  SOLAR  ENERGY  SYSTEMS. 

°.0.  Thompson  and  M.B.  Hayden. 

Materials  Performance,  v.17,  no. 2,  Feb. 1978. 

Corrosion  problems  associated  wish  At  liquid  filled  solar 
energy  systems  for  small  scale  ambient  temperature  operation 
are  listed  and  suggested  preventives  and  control  itemized. 
Comments  pertain  mainly  to  systems  such  as  that  developed 
at  the  Beltsville  Agricultural  Research  Center  which  consists 
of  At  piping  and  components.  Suggestions  are  made  concern- 
ing water  controls,  inhibition,  exclusion  and  scavenging  of 
oxygen.  pH  control  and  design,  and  operation  modes  lending 
to  control  access  of  oxygen  lo  the  system.  Also  considered 
are  such  factors  as  flow  velocity,  elimination  of  galvan'ic 
couples,  deleterious  ion  solution  in  water,  controls  for 
displaced  vapor ; avoidance  of  freezing,  and  possibility  of 
cathodic  protection,  A nontoxic  inhibitor , such  as  a silicate  is 
recommended.  Economic  considerations  and  tome  magni — 
tudes  are  discussed. 
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CETA  Workers  Install  Rhode  Island  System 


Domestic  Water  System  Designed  for  Mid-Atlantic  Region 


Collectors  Vertically  Mounted  In  Domestic  Hot  Water  Retrofit 


Trickle-Flow  Collectors  are  Main  Component  of  Simplified  System 


Impressions  Restaurant  Combines  Active  and  Passive  Systems 


absorption  equipment  for  solar  air 

CONDITIONING. 

Lynn  A.  Stump 

Building  Systems  Resign,  Vol.  75,  No.  4,  June/ 

July,  1978,  p.  36-45. 

Following  Is  the  outline  of  a talk  about  “tome  intereating  things  which 
have  been  learned  to  date  about  absorption  equipment  for  solar  air  con- 
ditioning. 


IS  SOLAR  ENERGY  AN  ANSWER? 

Gordon  F.  Tuliy.  . Q 

House  Beautiful,  Jan. 1978,  p.64,65,98. 

Dazzling  in  theory,  potential  power  from  the  sun  has  en- 
joyed a heyday  in  the  press.  We  asked  an  expert  to 
truth  about  solar  energy  for  now  and  the  years  ahead. 


SOLAR  HEATING  & COOLING,  v.  3,  no.  6,  December 

1978. 

APPLICATIONS 

10  First  Operational  Solar  Energy  Installation  in  Textile  Industry 


12  Seaside  Solar  Saltbox  Applies  Water-to-Air  in  Drain-Back  System 
14  Active  S Passive  Make  Prominent  Statement 
16  Solai  Cleans  Up  at  Doughnut  'Factory' 


21  Solar  Meets  Environmental  Health  Laboratory’s  Hot  Water  Demand 
23  Drain-Down-System  Assures  Freeze  Protection 


28  Villa  Doubles  DHW  Collection  with  Two  Solar  Systems 


30  a Key  to  Solar  Heal  in  Middle  tricorne  Homes 


THE  SOLAR  DECISION  BOOK  - DECISION  14:  BANK  THE 
COLLECTED  ENERGY,  by  Richard  H.  Montgomery  / 

Jim  Budnick. 

Solar  Heating  & Cooling,  vol.  3,  no.  6,  December 
1978,  p.36-42.  .........  ’ , 

A building  s hot  water  needs  vary  ac- 
cording to  the  occupant’s  lifestyle  or 
working  schedule.  A building's 
space  beating  needs  vary  according 
to  the  weather.  The  collectors  in  a 
solar  energy  system  normally  do  nol 
collect  usable  energy  for  more  than 
six  hours  a day.  With  storage 
capabilities,  the  system  can  provide 
heal  and  liot  water  as  needed,  night 
or  day.  regardless  of  the  weather. 


NTt  aMSlf  Pennsylvania  Uni*.  Philadelphia.  Dap*,  of 

Mechanical  Engineering  and  Applied  Mechanic!.  ~ — 

.TEMPERATURE  MEASUREMENT  AND  SENSOR  SELEC- 
TION FOR  SOLAR  HEATIN9  AND  COOLING  SYSTEMS 

Noam  lior  >978  7.1  p refs  Presented  at  Ccmf.  on  Performance 
Monitoring  Tech,  for  Evaluation  of  Solar  Heating  and  Cooling 

Systems,  Washington.  D.  C..  3-4  Apr.  1978 
(Contract  EG-77-S-02-4142) 

(COO-4142-3;  Conf-780432-5)  Avail-  NTIS 

HC  A02/MF  A01 

The  different  methods  for  temperature  and  temperature 
difference  measurement  are  described  as  to  their  applicability  to 
solar  heating  and  cooling  systems.  The  major  commercial 
temperature  sensors  are  surveyed,  and  their  technical  and 
economic  aspects  are  discussed.  Installation  and  calibration 
techniques  are  recommended.  The  temperature  measuring 
system  implemented  in  the  Univetsity  of  Pennsylveni*  Solar  Row 
House  es  a consequence  of  ihe  above  considerations  is 
described.  OQg 
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N79296S9f  Pennsylvania  Univ , Philadelphia,  Dept  of 
Mechanical  Engineering  and  Applied  Mechanics 

STANDARDS  APPLICABLE  TO  PERFORMANCE  MEASURE- 
' MENT  OF  SOLAR  HEATING  AND  COOLING  SYSTEM* 

Noam  Lior  1976  8 p 
(Contract  EG-77-S-02-4142) 

(COO-4142-2;  Conr-780432-4|  Avail:  NTIS 

HC  A02/MF  A01 

The  advantage  of  the  utilization  of  enisling  standards  in  the 
performance  monitoring  of  solar  heating  and  cooling  systems  is 
discussed  Enisling  applicable  measurement  standards  and 
practices  are  listed  D0E 


TO  Soutfwastonn  JVrrion  3 nonferenoe,  Atlanta, 

5 i Ga.,  197R. 

.I3P49  A creative  excStantre  of  ideas  . . .cl07P 

1070  2.  The  Use  of  TRNSYS  to  Simulate  Solar  Heating  and  Z57 

Cooling  Systems 

K.  C.  Bordoioi  and  J.  Meadway 
Department  of  Electrical  Engineering 
University  of  Louisville 
Louisville,  KY 

4.  A Microprocessor-Based  Control  System  for  Solar  545 
Heating  and  Cooling 

B.  A.  Payton  and  T.  M.  Murray,  Jr. 

Department  of  Electrical  Engineering 
University  of  Louisville  * 

Louisville,  KY 

SOLAR  HEATING  FROM  THE  HEART,  by  Wendell  T.  Robie  and 

Robert  M.  McChesney.  , , 

Sunworld , vol.  2,  no.  3,  August  1978,  p.63-65- 
Requests  for  solar-energy  financing 
have  been  coming  to  Heart  Federal 
Savings  for  several  years.  In  research- 
ing these  requests  for  loans,  this  north- 
ern California  bank  found  that  due  to 
recent  sharp  increases  in  utility  rates, 
certain  savings  could  be  made  by  the 
use  of  solar  energy-  For  this  reason, 

Wendell  T.  Robie,  President  of  the 
Association,  together  with  the  Board 
of  Directors  approved  the  use  of  solar 
energy  for  their  new  office  building  in 
Auburn,  California. 


H693  DESIGN  of  solar  heating  and  cooling  systems 
*N3  for  nonresidemtial  buildings  in  the  east 
1978  north  central  region  of  the  uniteo  states. 

v*^  R.K.  Newman. 

NACON  78  (IEEE  1978  NATIONAL  Aerospace  and 
Electronics  Conference,  v.2,  1978,  p. 862- 

Descriptions  of  various  solar  heating 
and  cooling  projects  in  an  area  in  which 
60  percent  of  the  U,S.  population  lives 
are  given  with  emphasis  on  the  Troy- 
Miami  County  Library  system  which  was  put 
in  operation  this  past  winter.  Instru- 
nentation  and  control  strategies  for  the 
various  modes  of  operation  are  discussed 
for  this  system,  the  Colunfcus  Technical 
Institute  Phase  V,  and  the  Stark  County 
Library  buildings  which  will  provide  both 
solar  heating  and  cooling. 

The  use  of  solar  energy  to  provide  a 
large  quantity  of  domestic  hot  water, 
swimming  pool  heat,  and  assistance  to 
heat  pumps  is  discussed  with  respect  to 
the  Deer  Creek  Lodge  solar  project.  Brief 
descriptions  of  solar  heating  systems  for 
a Dayton  Fire  Station  and  a Mound  Labora- 
tories building  are  also  given. 


SOLAR  HEATING  & COOLING:  STANDARDS  FOR  A MATURING 
INDUSTRY,  by  Mat  Hey man. 

Dimensions,  vol.  62,  no.  12,  December  1978,  p-5-10. 

APPLICATION  OF  SOLAR  COLLECTORS  TO  RESIDENTIAL 

SYSTEMS . 

James  Norman 

Building  Systems  Design,  Vol.  75,  No.  4,  June/ 

July,  1978,  p.  10-18. 

Residential  solar  systems  are  not  particularly  complicated  but  do  require 
good  piping  and  installation  practices  and  some  innovalive  thinking. 
Collector  location,  slope,  and  orientation  are  Important,  but  the 
southern  parts  of  our  country,  especially  from  Central  Florida 
southward,  give  a designer  a very  broad  latitude,  especially  for  systems 
with  a relatively  constant  year-round  energy  requirement,  such  as 
heating  domestic  water.  The  economics  ot  a solar  system  should  be 
handled  as  a return  on  the  investment  required  for  the  system  rather 
than  as  a strict  pay  back,  since  the  solar  system  is  an  investment  and 
should,  it  properly  applied,  maintain  its  value  for  many  years  alter 
Installation. 
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SAWING  SOLAR  COSTS  IN  "*«• 

rc-.Li.AS.  v.3.  no.5.  0C.ST8. 

■ How  II  Works  1M 

The  Wcsiingl.ousc  Na(,vv  Sun 

Solar-Assisted- 1 cnipliHcr  (S 

h"„  water  system  is  a combination  at 
a solar  energy  collection  system 

a TempUfier  heat  pump.  They  are 
piped  together  physically  and  opr  < 
tionally. 


*7*31419  NRC  «o Ur  mooHorm*  »>ror^  s- A B**a’- 

n4* 

solar  system  simulation  design  methods  and  MPMM JJW . f 
subsystem  'n  «hich  these 

description  is 

- — a 

systems  ace  also  discussed. 

YOU  CAN  BUILD  NASA'S  LOW-COST  SOLAR  HEATING 
SYSTEM 
Graham  Gross 
Popular  Science 
Vol.  212  no.  2 


Feb.  1978 


106-108 

Engincers’at  NASA's  Langley  Re- 
search Center  in  Hampton,  Va., 

O Cr 

have  written  a do-it-yourself  hand- 

"KJ t:- 

book  for  homeowners.  It  describes 

>TJ 

how  to  build  and  install  a solar 

Qt? 

beating  system  that  could  cut  40 

S°.lr 

percent  from  the  heating  bill  of  a 

house  insulated  to  1974  FHA 

it* 

minimum  standards. 

r,!t 

Tf{gm  Tsfffl  iVf  Sadhttot***  2 (*+fcrf*<*- 

S.  A Microprocessor-Based  Instrumentation  System  for  549 
Solar  Energy  Research 

C.  H.  Spencer  and  T.  M.  Murray,  Jr. 

Department  of  Electrical  Engineering 
University  of  Louisville 
Louisville,  KY 
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Greater  Ios  Angeles  Area  Btergy  Svnrositm,  las 


Angeles,  1979. 

Greater  Ios  Angeles  Area  Energy  Syttrosixin 

• Imliu.ntnlaliori  lor  Oplimiiinj  Solar  ( 1 /J  3 
4 Healing  Sjnlems  — Gary  l Parker,  let  f ■ y . To<» 

PrOpukion  laboratory  -*-•  i-c'3 

Angeles  Council  o.€  Engineer*  snd  Sdentists. 
II.  ftnerican  Nuclear  Society.  Ios  Angeles 
Section.  III.  Series:  Ios  Angeles  Council 


of  Engineer*  ’and  Scientists.  Proceedings 
series  - Ioe  Angeles  ooundl  of  Engineers 


Solar  energy  heating  systems  Involve  the  collection  of  an  Intermittently  available  thermal 
energy  resource  to  meet  an  energy  need  that  Is  usually  continuous  and  descrlbnble  only  In 
statistical  terms.  The  energy,  must  bo  drawn  from  storage  during  tlmoa  when  the  demand 
exceeds  the  Immediate  supply.  The  collection  capability  must  be  sufficient  to  meet  tbo 
Immediate  demand  and  to  recharge  storage  during  collection  opportunities.  The  optimiza- 
tion of  such  a system  requires  appropriately  sizing  the  solar  collection  apparatus  and 
heat  storage  means  in  relation  to  the  expected  heat  demand.  Integrations  of  the  tlmo  his- 
tories of  available  Insolation  and  heating  load  can  provide  Information  to  appropriately 
size  the  solar  collector  If  It  Is  assumed  that  the  system  contains  adequate  thermal  storage 
capacity.  To  accurately  determine  what  would  constitute  adequate  storage,  however, 
requires  knowledge  relative  to  the  tlmo  Integral  of  the  instantaneous  difference  between 
the  Insolation  and  the  load.  Data  is  not  directly  available  In  this  format  since  It  Is  a func- 
tion of  the  particular  system  being  designed.  In  addition,  one  of  the  principle  problems 
encountered  In  many  locations,  especially  rural  areas.  Is  the  acquisition  of  appropriate 
meteorological  data.  An  Instrumentation  system  has  been  assembled  which  gathers  the 
required  data  and  preprocesses  Jt  to  a form  that  directly  facilitates  the  energy  system 
design.  It  contains  a pyranometcr  to  measure  available  insolation,  an  ambient  tempera- 
ture transducer  to  estimate  heating  load  and  electronic  circuitry  to  dlgttnllv  Integrate 
both  of  these  as  well  as  their  difference  as  functions  of  time.  The  measurements  arc 
scaled  and  processed  such  that  the  data  produced  can  be  directly  applied  to  the  design 
optimization  process.  This  treatise  will  describe  the  analytical  bRSfs  of  the  Instruments 
tlon,  the  prototype  version  of  It  and  the  results  of  atrial  operation  period. 


732 


BiANK  not  FILMED 


3 

rn 

o 

m 

o 

3 

o 

2 

o 

rn 


N7B*307B2f  Los  Alamos  Scientific  L»b * N.  Mex. 

COMPARATIVE  ECONOMICS  Of  PASSIVE  AND  ACTIVE 
SYSTEMS 

j,  F.  Roach,  S.  A Noll,  and  S.  Ben-David  1978  41  p refs 

Presented  at  the  intern.  Symp  Workshop  on  Solar  Energy.  Cairo. 
16-22  Jim  1978 
(Contract  W-7405-eng-36) 

(LA*UB*78- 1878;  Conf-7 80667-3)  Avail*  NTIS 

HC  A03/MF  AO  I 

As  the  in’jrest  in  solar  energy  applications  for  residential 
space  healing  grows,  it  becomes  imperative  to  evaluate  the 
economic  performance  of  alternative  designs.  One  passive  design 
is  concentrated  on-the  thermal  mass  storage  wall.  The  economic 
performance  of  this  design  is  examined  and  subsequently 
contrasted  with  one  active  design-the  air  collector/rock  storage 
system.  Architectural  design  criteria,  solar  performance  character- 
istics, and  the  incremental  solar  cost  of  each  design  is  briefly 
reviewed.  Projections  of  conventional  energy  prices  are  dis- 
cussed, along  with  the  optimal  sizing/ feasibility  criterion  employed 
in  the  economic  performance  analysis.  In  addition,  the  effects  of 
two  incsr'.tive  proposals-income  tax  credits  and  low  interest 
loans-upon  each  design  are  examined.  Results  are  reported  on 
• state-by-state  basis  for  the  U.S..  with  major  conclusions 
summarized  for  each  design.  It  is  generally  the  case  that  incentives 
greatly  enhance  the  economics  of  both  system  designs,  al- 
though the  contrast  is  greater  for  the  passive  design.  Also,  against 
the  less  expensive  conventional  fuels  (natural  gas  and  heating 
oil)  the  passive  design  was  shown  to  offer  a more  cost  effective 
alternative  than  the  active  system  for  most  states  DOE 


N79-31B26f  Sandia  Labs..  Albuquerque.  N.  Mex. 

HAZARDOUS  PROPERTIES  ANO  ENVIRONMENTAL 
EFFECTS  OF  MATERIALS  USED  IN  SOLAR  HEATING  AND 
COOLING  (SHAC)  TECHNOLOGIES:  INTERIM  HAND- 

BOOK 

J.  Q.  Searcy,  ed,  Aug  1978  226  p refs 
(Contract  EX-76-C-04-0789) 

(SAND-78  0842)  Avail*  NTIS  HC  All/MF  A01 

General  background  information  related  to  SHAC  systems, 
how  a particular  material  was  chosen  for  this  handbook,  and 
codes  and  standards  are  given.  The  following  are  included: 
classification  scheme  and  general  properties  of  materials  used 
in  SHAC  systems:  chemical  composition,  thermal  degradation 
products,  and  thermoxidative  products:  toxic  properties  and  other 
potential  health  effects  of  SHAC  materials,  fire  hazard  properties 
of  SHAC  materials;  and  environmental  effects  of  and  disposal 
for  SHAC  materials  DOE 


NB0-10601*f  Honeywell.  Inc.  Minneapolis.  Minn. 

OCMULGEE  NATIONAL  MONUMENT  VISITOR  CENTER 
SOLAR  HEATING  AND  COOLING  SYSTEM  DESIGN  REVIEW 
DATA 

May  1978  72  p refs  Prepared  for  NASA  and  DOE 
(Contract  NAS8-32093I 

(NASA-CR- 150706)  Avail  NTIS  HC  A04/MF  AO  I CSCL 

10A 

The  design  of  a solar  heating  and  cooling  system  is  document- 
ed Solar  collectors,  design  approaches,  system  trade  studies, 
and  preliminary  specifications  are  discussed.  K L, 


N80  108B3#  Colorado  State  Univ,  Fort  Collms  Solar  Energy 
Applications  Labs 

PRELIMINARY  ANALYSIS  OF  A TOTAL  SOLAR  HEATING 
^SYSTEM  Final  Report.  Dee.  1977  • Sep.  1978 

James  A Letlar.  P Burns,  and  C 8 Winn  Oct  1978  28  p 
(Contract  EG  77-S-02-4546) 
f COO-4546-4)  Avail  NTIS  HC  A03/MF  A01 

A set  of  computer  simulation  programs  was  developed  such 
that  Ihe  programs  provide  a useful  design  tool  for  the  design  of 
total  solar  heating  systems  DOE 


HEATING*  *A  ND ' cMUnV  A pit  I r **  * r°"  *°IAA 

J.ne  H.  Peis8.  W W e"®  ^ S A w 

•nd  T J.  Olsen  Sep  1978  ifln  t enz  Cr-  **  H.  Nguyen, 

AO  I 

system  designs,  applications  aivt  * w*,le,Y  °’  climate  control 
seniors,  actuators,  and  the  comro*hu'°?hl  functions. 

»>•  study  effort  - an  eriemotTn  ^ The  bug,  of 

P.rformanc.fors.ve  JmT*  8"d  ‘vs.em 

heating  ,nd  cooling  Lsfgrsen.nrtTh",den'i#' andcomme'ci»l 
performance  techniques  wfthin  'r,0*.*0  improved 

»re  discussed  h co  1 *”«clive  control  systems  - 

DOE 
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National  Aerosnaoe  and  Electronics  Oonfrrenop, 

navton,  Ohio,  1°70. 

NN3TOW  ' 7". . . 107".  (Card  ?.) 

1.  Design  and  Solar  Heating  and  Cooling  3S. 

Systems  for  Nonresidential  Buildings  in  lareSSGS. 

the  East  North  Central  Region  of  the  ^tonics 

United  States,  Ronald  K.  Newman,  Aerosnao 

University  of  Dayton  Research  Title. 

Institute  *•/*•; , 

2.  Installation  and  Initial  Operation  of  a 

Solar  Heating  System  at  theTroy-Miami 
County  (Ohio)  Public  Library,  Richard 
G.  Coy,  Pale  H,  Whitford,  University  of 
Dayton  Research  Institute * • 868 


A79-31432  Collector  end  storage  efficiencies  in  tolar 

haatmg  tyttemr.  K.  G.  T.  Holland,.  J.  W.  Chinneck.  and  M. 
Chandra, hekar  (Waterloo.  University.  Waterloo,  Ontario,  Canada). 
In:  Renewable  alternative,;  Proceeding,  of  the  Fourth  Annual 
Conference,  London,  Ontario,  Canada,  August  20-24, 1978.  Volume 
1.  (*7931401  12-441  Winnipeg.  Solar  Energy  Society  of  Canada, 
Inc.,  1978.  13  p.  10  refs.  Department  of  Supply  and  Services 
Contract  No.  OSU77-00099. 

A general  definition  of  the  efficiency  of  a solar  collector 
operating  in  a solar  energy  system  is  presented  which  gives  a fair 
method  of  comparison  of  different  collectors  operating  in  that 
particular  application.  Based  on  comparison  between  the  areas 
required  for  the  actual  collector  and  that  of  a perfect  collector  - both 
giving  the  same  fraction  solar  - the  definition  permits  the  definition 
of  the  average  value  of  the  collector  input  parameter.  The  concept  of 
the  perfect  collector  also  leads  to  a fair  definition  for  the  efficiency 
of  the  storage  component  in  a solar  heating  system.  These  parameters 
are  evaluated  for  the  special  cam  of  residential  space  heating  and 
service  hot  water  systems  of  the  standardized  f-chart  type  operating 
m a number  of  Canadian  cities.  Simple  method,  for  collector 
comparison,  result  from  the  study  and  indications  ere  that  a simple 
solar  system  design  method  will  follow.  (Author) 


A 79-31430  A cost  effective  vertical  air/svater  solar  heating 

collector.  T.  H.  Markowitz  and  R.  L.  Hummel  (Toronto,  University, 
f Toronto,  Canada).  In:  Renewable  alternatives;  Proceedings  of  the 
Fourth  Annual  Conference,  London.  Ontario,  Canada,  August  20-24, 
1978,  Volume  1.  (A7B31401  12-44)  Winnipeg,  Solar  Energy  Society 
of  Canada,  Inc.,  1978, 12  p.  13  ref,. 

A description  is  presented  of  a vertical  air/water  collector  which 
combines  high  efficiency  with  low  cost.  The  low-cost  characteristics 
of  the  total  system  are  obtained  by  utilizing  an  air  system  for  treat 
collection  along  with  a water  system  for  heat  storage.  The  heat 
exchanger  is  in  the  top  of  the  collector.  It  is  protected  from  freezing, 
and  is  available  to  transfer  heat  from  the  collector  to  storage,  or  from 
storage  to  the  building.  The  collector  can  be  constructed  from 
Inexpensive  materials.  The  incident  direct  solar  radiation  is  almost 
doubled  by  employing  a reflector,  made  of  inexpensive  aluminized 
Mylar  plastic  film,  G R' 


A 79-31424  New  approaches  for  the  appropriate  use  of 

solar  energy  in  northern  climate?.  T„  A.  Lawand,  H,  P.  Butfgen,  C, 
Ives.  J,  LeNormand.  A.  Skelton,  and  L.  Ghanime  (McGill  University. 
Sainte  Anne  do  Bellevue,  Quebec,  Canada).  In:  Renewable  alterna- 
tives;  Proceedings  of  the  Fourth  Annual  Conference,  London, 
Ontario.  Canada,  August  20-24. 1978.  Volume  1.  (A79-3I401  12-44) 
Winnipeg,  Solar  Energy  Society  of  Canada.  Inc.,  1978. 18  p.  6 refs. 

A number  o'  novel  approaches  in  the  field  of  solar  heating  are 
proposed  for  an  investigation  regarding  a utilization  in  cold  climate 
areas,  taking  into  account  attached  solar  rooms  or  greenhouses, 
modified  Trombe  walls,  total  roof  canopies,  solar  heat  pipes,  and  the 
long  term  potential  of  storing  ambient  heat  and  cold  for  the 
climalization  of  buildings.  It  is  felt  that  these  systems  individually  or 
in  combination  with  standard  passive  heat  grin  techniques,  will  make 
significant  contributions  to  the  solar  heating  field  in  the  future.  G.R, 


T Institute  of  ElfiHxioPl  and  fftectronlcs 
l°e5  Rvyinoers.  P«rjLon  6. 

.17 & Electric  Tower  Research  Institute  ResMeutial  Solar  Heatfag- 

JQ7R  aad  Cooling  Project .47* 

T„  Michael  Lechner 

Public  Service  Company  6f  New  Mexico 
Albuquerque,  NM 

The  Public  Service  Cowpany  of  Mew  Mexico  (FMM)  * 
and  the  Long  Island  Lighting  Coarpany  (LILCO)  are  i_. 
participating  in  a project  funded  by  the  Electric 
Power  Research  Institute  (EPRT).  The  project  will  61. 
result  in  five  residential,  solar  augmented  heating  em 
and  air  conditioning  systews  for  the  Albuquerque 
area  and  five  for  the  Long  Island  area.  The  priaie  " 
contractor,  Arthur  D.  Little  Cowpany  (ADL),  is  *’ 
expected  to  develop  a wodel  capable  bf  predicting  J1 
solar  systews  that  will  operate  in  harwony  with  * 

• — *•  utility  systews.  An  iwportant  feature  of  this  wodel 

will  be  the  ability  to  forecast  the  iwpact  of  solar 
systews  on  a typical  utility  grid. 

FMM  and  LILCO  are  working  in  the  capacity  of 
participating  utilities  and  advise  EPRI  and  ADL  on 
questions  they  have  regarding  the  wodel  to  include 
data  input  the  utilities  would  sost  likely  have 
available  and  outputs  that  would  prove  siost  helpful. 

Each  utility  has  provided  specific  information 
unique  to  its  respective  operation  such  as  cost  of 
fuel,  incrcwental  dewand  costs,  and  load  curves  by 
the  wonth  for  typical  holidays  and  weekdays. 

The  wodel  developed  will  use  the  infonaation 
given  by  the  utilities  as  a basis  for  establishing 
hypothetical  rate  structures  that  will  closely 
parallel  actual  coat  of  electric  energy-.  These  will 
be  needed  to  cowpute  the  howeowner’s  life  cycle 
coats  for  the  solar  aystew. 

The  follow-on  phases  will  consist  of  the  crea- 
tion of  working  drawings  for  the  howes,  building  the 
howes,  and  also  data  gathering  on  the  residence  in 
use. 
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SOLAR  ENERGY  CALCULATIONS  A 
PROGRAMS  FOR  POCKET  PROGRAMMABLE 
ELECTRONIC  CALCULATORS  by  M.nry  C 
landa 

This  manual  ha*  a numbnr  ol  solar  anergv  *y*t«-m 
calculatton*.  designed  l«  u*e  on  algebraic  logic 
calculator*  Slap  by  step  programs  lot  Oeprecta 
l„,n  furnace  Sue.  Building  Heat  Loss.  Heat  Bm 
Su-  Profitability  lnde>.  Parabolic  Reflector.  Stir 
face  Insolation,  and  Watet  Heating  Systems 
67  natP'S-  nanethotind  f I97BI  . ,4  00 


TO  Dean,  Thomas  S. 

7413  Thermal  storage  / T.  S.  Dean.  — Phila- 

.D43  delphia  : Franklin  Institute  Press,  1978. 

61  p.  : ill.  — (Solar  enemy  series) 
Includes  bibliographical  references. 

ISf*J  0-891680-05-5 

The  problems  of  thermal  storage  are  examined  in  terms 
of  the  design  characteristics  of  systems  to  be  used 
with  solar  heating  units  (active  and  passibe  heating, 
water,  rocky  and  hybrid  systems,  and  specially 
designed  houses). 


TO  A>pen  Fheruy  Forum,  4th,  Aspen  Institute  far 
niO  Hinanistic  Studies,  1977. 

•A79  Solar  architecture  t proceedings  of  the 

1977  Aspen  Ihergy  Forum  1977,  May  27,  28,  and 

29,  1977,  Aspen,  Colorado  / editors,  Gregory 
E.  Franta,  Kenneth  TU  Olson  i graphics,  T. 
Michael  Manchester.'  — Ann  Arbor,  Mich,  t , * 
Ann  Arbor  Science  Publishers,  cl97R. 
lx,  331  p,  j ill.  1 24  cru 
Includes  index. 
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How  to  Buy  Solar  Heating ...  Without 
Getting  Burnfl  Malcolm  Wells  and  Irwin 
Spelgang , Rodale  Press  Inc.,  Eivmaus 
PA  18049.  1978,  266pp..  $6.95  paper 

This  book  Is  an  answer  to  a prayer.  W 
helps  to  answer  such  questions  as 
whether  to  buy  solar  heating,  what 
type  Is  best  for  specific  needs  and 
tastes,  how  to  choose  a contractor, 
how  to  make  sure  he  does  the  job. 
how  to  apply  tor  a mortgage  or  loan. 

In  addition  to  providing  thorough 
coverage.  It’s  fun  to  read.  Topics  such 
as  insulation,  shutters,  climate,  mort- 
gages, contracts  and  building  codes 
are  important,  but  can  make  dutt 
reading.  Not  here!  For  example,  amid 
the  checklist  for  materials  and  equip- 
• ment  necessary  for  insulating  an  attic, 
a parenthetical  note  details  the  haz- 
ards of  positioning  walkboards  care- 
lessly; ’'Nothing  is  quite  so  surprising 
as  stepping  on  the  end ....  over- 
hanging a ratter,  and  having  [the 
walkboard]  pivot  downward  as  your 
foot  crashes  through  the  ceiling 
below."  Welts  end  Spelgang  — . 
veteran  solar-house  designers  — 
write  with  so  much  sparkle  that  the 
reader  can  hardly  lay  the  book  down. 
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1978 


Eggers-Iatra,  A. 

Solar  energy  for  domestic  heatlnq  end 
cooling  : a bibliography  with  abstracts, 
and  a survey  of  literature  and  Information 
sources  / A.  fcggers-'Lura.  — Oxford  : 

New  York  : Par|»r.ESn  Press,  1978. 

vl,  229  15.  — (Pergamon  European  Hello- 
studies  ; v.  2) 

Includes  Index. 

ISBN  0-08-022162-1 


1.  Dwellings 

— Bibliography 
ography.  3.  So- 


Heating  and  ventilation 

2.  Solar  banting — Bibli- 
lar  air  conditioning— 
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TJ  Montgomery,  Richard  H. 

RIO  The  solar  decision  book  s your  guide  to 

.M67  making  a sound  investment  / by  Richard  H. 
Montgomery  with  Jim  Budnidc.  — Midland, 
Mich.  : Dow  Coming  Oorp. , c!97R. 

30s  p.  in  various  pagings  t ill. 


In  The  Solar  Decision  Book.  I have  attempted  to  present  a 
logical  and  practical  approach  to  good  solar  system  design  t tm 


have  religiously  used  information  which  has  been  proven  in 


the  field. 


The  book  is  opinionated.  The  opinions  are  mine  Some 
may  not  agree  with  them,  while  others  will  recognise  a 
restatement  o(  their  own  work, 

I would  like  to  give  the  reader  the  same  challenge  which  I 
give  my  colleagues  at  Dow  Corning:  "The  proven  pcrtor- 
mance  of  certain  components  and  systems  has  led  me  to  the 
conclusions  in  the  book.  If  you  can  present  tacts  which  I 
have  ignored  or  overlooked  that  might  require  changing 
those  conclusions.  I will  be  happy  to  consider  them.  Until  you 
do.  this  is  where  we  start." 

As  a new  industry,  the  solar  energy  industry  is  having  its 
share  of  growing  pains.  Many  systems  are  (ailing.  Many 
companies  are  questioning  further  involvement. 

But.  energy  shortages  and  spiralling  prices  demand  the 
continued  development  of  Solar  technology  and  other  "soft" 
energy  systems.  They  are  essential  for  our  future.  We  must 
press  ahead 

Write  to  me  it  you  feel  lhat  I am  wrong  And. especially  write 
il  you  have  a suggestion  (or  a belter  approach,  component, 
or  system  Also,  write  it  you  have  facts  which  I have  seem- 
ingly ignored  or  overlooked  The  solar  business  needs  all  of 
us  working  together. 


SOLAR  ABSORPTION  SYSTEM  FOR  SPACE  COOLING  AND  HEATING. 

I.  Shwarts  and  A.  Shltzer. 

ASHRAE  J.,  Nov. 1977,  p»51- 

Space  heating  and  cooling  are  probably  among  the  most  promising  ways 
for  solar  energy  utilization  in  the  near  future.  The  purpose  of  the  present 
study  is  to  Investigate  the  feasibility  of  operating  the  solar  absorption 
system  for  space  cooling  and  as  a heat  pump  for  space  heating.  Such  an 
i approach  permits  the  year-round  utilization  of  the  rather  expensive  system 

of  solar  collectors  which  has  to  he  installed  in  any  case.  The  ther- 
i modynamic  analysis  is  performed  for  various  ranges  of  the  operation 

I parameters  selected  to  conform  to  typical  Israeli  climatic  conditions.  A 

I number  of  systems  have  been  considered.  The  results  indicate  that  the 

I HsO-Li9r  heat  pump  system  may  provide  considerable  energy  savings  in 

year-round  airconditioning  application. 


Harkness,  Edvard  1.  / 

Solar  radiation  control  in  bulldinxa  f 
bv  Edward  L.  Harkness  and  HadenU  Mehta. 
— London  : Applied  Science  Publishers, 

Clxiii,  271  n.  : ill.  J 23  cm.  — (Archi- 
tectural science  series) 

Includes  bibliographical  references 

and  index. 

ISBN  0-85334-764-6 

1.  Architec-  ture  and  solar  radi 

ntlon.  I.  ”•  l;in,oln 

Author.  II.  Title, 


Wright,  David,  lftAl-  . 

Natural  solar  architecture  t a passive 
oriner  / by  David  **iqht  t technical 
advice,  Jeffrev  nook  i ill.,  Dennis  A. 
Andre  jko.  — New  York  : Van  Nostrand 
Heirihold  Cto. , cl°7P. 

2A5  o.  s ill.  ; 22  x 3°  cm. 
Biblioaranhv:  p.  2dCV-?A3, 

Includes  index. 

ISBN 

1.  Architects! r and  solar  radiation. 
solar  heatino.  3.  SoU*  houses. 

I.  Title.  77R 


SOLAR  ENERGY  AND  LARGE  BUILDING  HVAC  SYSTEMS: 
ARE  THCY  COMPATIBLE? 

M.  Meckler. 

ASHRAE  J. , Nov. 1977,  p.4l- 

A well  planned  building  designed  with  energy  con- 
servation in  mind  goes  hand  In  hand  with  the  basic 
energy  requirements  essential  for  compatible  solar 
heating  and  tooling  systems.  This  article  is  based  on  a 
Seminar  presentation  by  the  author  during  ASHRAE's 
1977  Annual  Meeting  in  Halifax,  N.S.,  Canada. 
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N79  31914f  Oep*rti«m»  of  Erwrgy.  Washington.  0.  C Offic. 

AID  K.TEO*  THE 

■u  81  NESS  COMMUNITY  AND  «™2ft^U§oI,r  Conf . 
1978  124  p Presented  *t  the  2d  Nett  ri» 

Philadelphia.  16  Mar.  1978 

!mnV%03378P2)°a'v.'28NT.S  HC  AOO/MF  AOt 

,CO  S»  2*.  .r.  presented ft 

SSSXSC3i~ -*-~~»"*»US5 

ideas  sod  illustrations 


N7I-S1I13I  Depsrtment  of  Energy.  Washington,  O.  C.  Office 
of  Conservation  and  Sola*  Application*.  ___ 

PASSIVE  SOLAN  ENENOY  HANNING  AID  SIT  EON 
SUILOING  DESIGN  ANCHITECTS  AND  P LANNENS 

1978  97  p refs  Presented  at  the  2d  Natl,  Passive  Solar 

Conf.  Philadelphia.  TO  Mar.  1978 
(Contract  EM-78-C-01-4228)  , A_, 

(CONF-7B0337-P1)  Avail:  NTIS  HC  A05/MF  A01 

Fourteen  article*  are  presented  each  containing  building 
design  and  planning  information  for  passive  solar  energy 
application  The  articles  are  otganiied  into  three 
(II  planning  and  analysis.  (2)  residential  building*,  and  3)  office 
buildings.  In  a separate  section  passive  design  ideas  are  g«en 
•tong  with  pi  inning  consideration  tip*,  t* 

A79  13899  Predicting  the  performance  of  passive  solar 

heated  buildings,  F 

Baler  (Oregon.  University.  Eugene,  Ore.),  and  F.  C.  West  ng 
Mexiro.  University.  Albuquerque,  N.  Mex.).  Surwor  rf,  vo  . . 

’^hVpVpc5;  describes  an  analytical  mode,  used  lo  l^ict  the 
performance  of  thermal  mass  materials  located  m a solarheard 
space' heated  by  a direct-gain  passive  system.  Three  configurations  of 
thermal  storage  mass  are  considered,  and  co-np.,ters,m^la(,on  e u « 
showing  the  relation  between  external  and  ,nternal  temperatuu-s 
he  three  configurations  and  for  different  material,  are  presen  ^ 
The  lulls  indite  that  passive  solar-heating  systems  can  supply  a 
5,  S portion  o.  a building's  winter  space  beating  requnements 
and  can  maintain  relatively  stable  indoor  a.r  temneraiu.es. 


A 79-<6909  Investigation  of  tfia  tempersture  dhtribution 

over  the  width  of  the  screen  of  Ion*  tempereaite  *o»w  watar  heeler* 
with  tubular  heat  receivers,  G,  la.  Umarov,  R.  R.  Avezov.and  N.  A. 
Kakharov  (Akademiia  Nauk  Uzbekskoi  SSR,  Fiziko-Tekhnichcskii 
Institut.  Tashkent,  Uzbek  SSR).  (Geifotekhnik*.  no.  6,  1978,  p. 

41-46.)  Applied  Sofa  Energy ; vol,  14.  no.  6,  1978,  p,  33-37,  7 refs, 
Translation. 

(Previously  cited  tn  issue  H,  p.  2056,  Accession  no.  A79-2867!) 


A 79- 3 1 445  Measured  and  modeled  passive  performance  in 

Montana.  I_,  Patmiter.  W.  Caswell,  and  R.  J.  Corbett  (National  Center 
for  Appropriate  Technology,  Butte.  Mont.).  In:  Renewable  alterna- 
tives: Proceedings  r>f  the  Fourth  Annual  Conference,  London, 

Ontario,  Canada,  August  20-24. 1978.  Volume  1.  (A79  31401  12-44) 

Winnipeg.  Solar  Energy  Society  of  Canada,  Inc..  1978. 9 p. 

Several  passive  solar  test  units  have  been  constructed  at  The 
National  Center  for  AppropriateTechnology.The  design,  instrumen- 
tation and  performance  of  the  direct  gain  and  Trombe  wall  cells  are 
discussed.  Preliminary  results  of  a simple  computer  model  for 
simulating  air  and  storage  wall  temperatures  are  presented,  f Author) 

2ND  NATIONAL  AASSIVF  SOLAR  CONFLUENCE . 

ftleernattve^Sources  of  Energy,  No.  32,  Jam 

1978,  D.  30-32 

ilolar  DESIGN  MANUAL  FOR  (No.20l)S5.09 

collectors  SOLAR  WATER  HEATERS 

CK- 142, 792  g “the  only  place  I’ve  seen  tome  of  Hie 

Ifl  vO  ncccssaty  calculation*'*  - J.  Baldwin.  The. 

S ” Ctnv.ilulitm  Quatlcily  (the  ongoing 

B£  u Whole  Kat 111  Calaloy) 

F-  J:  < f e 77 

•3  e » TIi  is  definitive  manual  is  based  on  years  of  experience 

2?  2 "o  by  a practicing  solar  design  group.  It  includes  a step 

“ J § by  step  procedure  for  selecting  the  optimum  collector 

0 ^ 2?  and  storage  lank, computing  flic  fuel  savings,  and  find* 

N°  o ing  Ibc  system’s  rate  of  return  for  bulb  constant  and 

Og  r 1 increasing  fuel  rates.  To  aid  those  not  familiar  with 

O ~ solar  water  heating,  tire  manual  contains  introductory 

“ o material  and  wiitng-plumbing  diagrams  for  a complete 
range  of  systems,  Profusely  illustrated,  with  many 
worked  out  examples,  it  will  allow  the  engineer  to  pro- 
fessionally design  solar  water  heaters.  40  Pages 

* i 
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Solar  Energy,  v.19»  1977,  p669-75« 

LIGHTWEIGHT  THERMAL  STORAGE  FOR 
SOLAR  HEATED  BUILDINGSt 

Timothy  Fi.  Johnson 

Department  of  Architecture,  Massachusetts  Inslititle  of  Technology,  Cambridge.  MA  02IV7.  U S.A. 

[Rerdtal  15  Aufutt  1976;  in  rrriwf  form  24  Ionium  19771 

Abstract— A new.  building  element  is  introduce  il  that  greatly  improves  Hie  thermal  ami  architectural  pctfwmanct **l 
passively  heated  siimlntcs.  Insulated  ceiling  tiles  charged  with  thin  layers  of  phase  change  material  arc  uses,  to 
stabilize  room  lemperatitres  ami  slorc  large  quantities  of  heat  without  usurp  wc.ghlx  materials  which  arc 
expensive  to  support  in  multiple  story  structures.  Experimental  anil  analytical  results  are  presented  "huh  detail 
the  tile  performance. 

■rj  Aspen  Fiiergy  Foron,  4th,  Aspen  Institute  for 
RIO  Hananistic  Studies , 1977* 

,A79  Solar  architecture  t proceedings  of  the 

1977  Aspen  Energy  Forun  1977,  May  7.7,  2«,  and 

29,  1977,  Aspen,  Colorado  / editors,  Gregory 
E.  Franta,  Kenneth  R.  Olson  ; graphics,  T. 

White  the  main  emphasis  is  on  passive  solar  design,  attention  '^ch«  S 
also  directed  to  greenhouse  construction,  active  systems,  alternative 
energy  sources,  and  educational  programs  on  solar  energy.  Topics 
include  prediction  of  performance  of  passive  solar-heated  buildings, 
energy -processing  building  materials,  selfvnllating  movable  insula- 
tion, northern  windows  and  solar  architecture  fallacies,  energy  Hows 
in  greenhouses,  solar  collector  siring,  and  wind  power  as  a viable  CT  £.} 
energy  source.  Case  studies  of  projects  in  Colorado  are  reported,  and 
solar  energy  resource  centers  and  their  programs  are  characterised. 


THERMAL  EVALUATION  OF  A HOUSE  USING  A MOVABLE-INSULA- 
TION HEATING  AND  COOLING  SYSTEM 
Philip  VT.B.  Niles 

Solar  Energy,  v.l8,  no.  5,  1976,  p.  4l3_ Jl9 


Vhstract— A full-size  house  utilizing  a healing  amt  cooling  system  composed  of  roof  water-hags  intermittently 
■overed  with  insulation  was  designed  and  tested  in  Atascadero.  California  05  N lat.l.  Twenty  centimeters  |8  ml  of 
vater  scaled  in  plastic  bags  with  inflatable  covers  rested  on  Ihe  mclal  ceiling  wh.ch  Covered  the  102  m Irving  space 
rhe  movement  of  the  5 cm  thick  polyurethane  insulation  panels  were  automatically  controlled  to  maximize  hr 
rearing  and  cooling  potentials  of  the  system.  With  family  occupancy,  !he  house  rcnm.n'Al  comfortable  . nbuftlhc 
dealing  and  cooling  seasons  which  were  typified  by  daily  average  outdoor  temperatures  of  8 C MT  !•)  and  — C*7  I ) 
respectively.  No  auxiliary  heating  or  cooling  systems  were  employed  during  Ihe  9 month  test.  Opcratmy 
:haracteristic*  were  favorable.  Design  parameters  and  performance  data  arc  given. 
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Environmental  Action  Reprint  Series 


SUN  EARTH  HOW  TO  APPIY  TREE  ENERGY 
SOURCES  TO  OUR  HOMES  AND  BUIUJtNGS, 
by  Richard  Crowth.r  of  Solar  Group  Architect* 
Considered  to  bo  tha  sourcebook  for  Information 
On  Solar  Passive  building  design  Explains,  with 
hundreds  of  Illustrations,  how  to  make  your 
house  and  site  ad  as  a solar  collector.  Detailed 
descriptions  of  houses  and  commercial  buildings 
designed  and  built  by  the  SolarGroup  dramatic, 
ally  Increase  one's  awareness  as  to  the  effective 
application  ot  Solar  Passive  design  Active 
collector  systems  are  often  Integrated  Onto  the 
passive  designs,  resulting  In  energy  optimized 
structures 

232  page*,  psperboundld  t977)  *8  95 


HERE'S  A °ASSIVFLY  HEATED  AND  COOLED  HOUSE 

THAT  YOU  CAN  AFFORD AND  V/ILl  WANT! 

Jesse  Saveli 

The  Mother  Earth  News,  No.  *fB,  November/ 
December  1977,  p.  117-118.  SavaR  System  dwelling  ac- 
complishes all  H»  magic  energy  savings 
—and  a great  deal  more— without  looking 
"alrange”  or  In  any  way  different  from  the 
kind  of  housing  that  we've  stl  grown  used 
to.  And  the  cost  of  one  of  these  "wonder 
structures”— complete  on  a city  lot.  in  the 
suburbs,  or  out  on  your  favorite  patch  of 
country  land— is  directly  competitive  with 
today's  "standard”  (and  rather  sleazy) 
wooden-framed  dwellings! 


TJ  Aspen  Energy  Forun,  4th,  Aspen  Institute  far 
rilO  Hunanistic  Studies,  1077. 

.A79  Solar  architecture  s pnxeedings  of  the 

1977  Aspen  Biergy  Forur.  1977,  Msy  27,  2«,  and  fj. 
passive  systems  Aspen,  Ooloracfc  / editors,  Gregory 
■ p'ftinta,  Kenneth  R.  Olson  x orarhics.  T. 

CONCEPTS  OF  SOLAR  ARCHITECTURE,  ARCHEO- 

ASTRONOMY  AND  AUTONOMY  

Jeffrey  Cook  _ 

“ARCHITECTURE  AU  NATUREL”  

David  Wright  „ 

HUDDLING  TOGETHER  IN  MOTHER  EARTH 

Frcdric  A.  Benedict,  AlA - 


KEEPING  A COOL  LEAD  AND  WARM  FEET  ..... 
Keith  Haggard 

PASSIVE  SOLAR  HEATING  OF  BUILDINGS 

J.  D.  Balcomb 

PREDICTING  THE  PERFORMANCE  OF  PASSIVE  SOLAR 

HEATED  BUILDINGS  . ’ ' ' 

Ed  Mazria 

ENERGY-PROCESSING  BUILDING  MATERIALS  - - - * 
Day  Chahroudi 

SELF-INFLATING  MOVABLE  INSULATION  , . . - - 
Ronald  Shore  and  James  Gronen 

NORTHER^  WINDOWS  AND  SOLAR  ARCHITECTURE 

FALLACIES  , 

Raymond  N.  Auger  , 

HEATING  REQUIREMENTS  FOR  BUILDINGS  - • • 
'William  R. Harmon * ' “ > ' 


41 

59 

89 

101 

107 

111 

115 


ENERGY  PERFORMANCE  OF  SOLAR  HALLS:  A COMPUTER 
ANALYSIS 

Francisco  Arumi  and  Mo  Hourmanesh 

Energy  and  Buildings 

Vol.  1,  no.  2,  October  1977, 

p.  167-174.  T/lts  papcr  illustrates  (he  computer 
model  for  (he  Dynamic  Energy  Response  Of 
moldings  (DEHOR)  can  he  used  successfully 
to  model  (he  performance  of  passive  solar 
systems  when  integrated  into  a specific  struc- 
ture, and  it  also  suggests  possible  variations  of 
the  Trombc  Michael  wall  for  its  adaptation  in 
climates  like  the  one  in  Central  Texas.  DEHOR 
is  a fully  dynamic  research  program  that  has 
been  in  operation  since  J 973  and  it  includes 
full  thermal  coupling  among  the  constituent 
rooms  of  a building  as  well  as  a spectroscopic 
analysis  of  glass.  This  capability  permits  the 
direct  use  of  the  program  for  the  analysis  of 
solar  walls  by  treating  the  space  between  the 
glass  and  the  absorbing  surface  as  a chamber 
thermally  coupled  to  the  occupied  space  via 
the  heal  storage  “ chamber ” in  the  wall  and 
operable  airdticls.  Various  wall  configurations 
arc  analyzed  and  classified  according  to  their 
net  annual  performance. 


Solar  Heating  T,  Cooling,  v.2,  no. 5,  Oct. 1977,  p. 

8 Seniors'  Water  Solar  Heated  in  Pioneer  Institutional  Application 
■J  0 What's  the  Best  Tank  for  Solar  Hot  Water  Systems? 

"1 3 Solar  Hot  Water:  Where  to  Get  It 


30  North  Carolina  Residence 


33  Virginia  Residence 


■*  w 


TH  Psislj  J.  E»  . • . 

7413  Solar  heating  anq  cooling  : rascnt 

5 ?3 7 acSvansias  / J.  K»  Pawl*  •°™  Pa*'k  R1<?ga»  H.J, 

: Noyes  Data  Cory. , cl977. 

r,  435  p.  : ill.  ; 24  cm.  (Cnsrgy 
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, tsotoologv  review  ; no.  16) 

DOMESTIC  HOT  WATER  SYSTEMS -397  i 

Water  Heater  with  Spherical  Lenses. ; * • • ; 

Closed  System  for  Thin  Film  Heating  of  Heat  Transfer  Fluid d9.a  | 

Collector  with  Inflatable  Elastic  Member  for  Use  at  Freezing  j 

Temperatures  — * -^93 

Multielement  Semicylindrical  Collector. | 

Single-Level  Storage-Type  Heater j 

Closed  System  with  Heat  Trap  ........  — *4 

Flexible  Domed  Collector  System. * ?** 

Differential  Amplifier  Control  for  Water  Heater  .......... ”29  • 

Solar  Absorbers  at  Different  Temperature  Levels  ”25  j 

Collector-Awning  Device  for  Mobile  Home -”2“ 


SIMULATION  ANALYSIS  OF  PASSIVE  SOLAR  HEATED 
BUILDINGS  - PRELIMINARY  RESULTS 

J.  D.  Balcomb , J.  C.  Hedstrom  and  R.  D. 

McFarland 

Solar  Energy,  vol.  19,  no.  3,  1977,  p.  277- 
282 

Abstract— Solar  pains  through  windows,  walls,  modified  walls,  skylights,  clerestory  windows,  and  roof  sections 
provide  an  opportunity  todrnmatically  reduce  the  total  healing  energy 

solar  healing  elements  are  currently  available  to  a designer  presenting  a large  numher  of  possthle  system > d«*ns. ,A 
computer  simulation  analysis  has  been  employed  to  aid  m the  selection  o compot^K 

performance  comparable  to  that  of  a conventional  active  solar  healing  system  should  be  achievable  in  an  optimized 
design  passive  solar  healing  system.  The  placement  and  type  of  thermal  storage  is  crucial  lo  good  performance. 
Movable  insulation  of  the  window  increases  the  performance.  When  used  m conjunction  with  a conventional  heating 
system,  temperature  variations  in  the  building  can  be  reduced  to  those  normally  experienced. 


Technical  Note  - THE  ARCHITECTURE  OF  A PASSIVE 
SYSTEM  OF  DIURNAL  RADIATION  HEATING  AND  COOLING 
Kenneth  L.  Haggard 

Solar  Energy,  vol.  19,  no.  4,  1977,  p.  403  - 406 

THE  ATASCADERO  HtOTOTTTT 
At  California  Polytechnic  State  University,  a 2 yr  evaluation  of 
such  a passive  system  has  been  carried  out  with  funds  from 
HUD.  This  system,  developed  by  Mr.  Harold  Hay,  operates  on 
the  same  principles  as  most  vernacular  buildings  found  in  the 
bod-dry  climates  of  the  world,  using  high  beat  capacity  to 
moderate  diurnal  extremes  of  temperature.  Use  of  modern 
plastics  to  contain  water  and  create  movable  insulation  allows 
the  use  of  diurnal  radiations  (incoming  solar  radiation  for  heating 
and  nightsky  cut-radiation  for  cooling)  to  maintain  a moderate 
temperature.  This  flexible  system  phis  modern  electronic  controls 
allow  for  a more  effective  and  efficient  operation  than  that  of  the 
traditional  adobes  and  heavy  masonry  buildings  typical  of 
• hot-dry  climates. 

THE  BEALE  SOLAR-HEATED  SUBTERRANEAN  GUEST  HOUSE. 
The  Mother  Earth  News,  no.  45,  May /June  1977, 
p.  8l-82. 


Imaging  a solar-heated  colt  ago  with  no 
collectors,  no  pumps,  no  storage  tanks, 
no  thermostats,  no  heat  exchangers  . . . 
none  of  the  trappings  of  conventional  “ac- 
, thro”  solar  healing  Installations.  Then 
Imagine  that  same  dwelling  recessed  Into 
the  side  of  a hill . . . and  you've  got  a prelly 
good  Idea  of  what  William  T.  Beale’s 
SB, 000  solar-heated  guest  house  Is  all 
about. 

TA  Canadian  Congress  of  T'polletT  Jtachanics,  * 

350  fth#  Tjniversitv  of  British  Colunbia,  1977. 

.C3  * CANGAM  77  ; ranoeedings  = Crmtes  rendus 

1977  * / 1'*  J.  .Modi,  editor.  — [s.l.  : s.n., 

w j-,  1977?] 

Vol- 4.  * 2 v*  (xli,  1051  p.)  : 111.  ; 28  on. 

Held  ftey  30  to  June  3,  1°77. 


Passive  Solar  Heating  in  a Northern  Climate 
R.  R.  Gilpin  , - - 55  30 


••Si: 


SOLAR  HEATING  AND  NIGHT  RADIATION  COOLING  BY  A ROOF 
RADIATION  TRAP 
B.  Givoni 

Energy  and  Buildings 

Vol . 1,  no.  2,  October  1977, 

p.  141-146.  The  papcr  dcscribrs  a new  system,  the 
Roof  Radiation  Trap,  which  utilizes  solar 
energy  for  heating  of  buildings  in  winter  and 
nocturnal  radiation  for  cooling  m summer. 
The  radiation  trap  consists  of  fixed  insulating 
layer  separated  from  the  flat  roof  and  glazing, 
protected  by  hinged  insulating  panel  in  the 
southern  gap  between  the  roof  and  the  fvcen 
insulation.  This  fixed  insulating  layer  is  cover- 
ed by  corrugated  metal  sheets . painted  white, 
which  serve  as  nocturnal  radiators  in  wmmrr. 

The  radiation  trap  is  integrated  with  the 
building,  thermally  as  well  as  architecturally. 
In  Winter  the  sun  energy  penetrates  through 
the  glazing  and  is  absorbed  directly  in  the 
roof,  which  serves  (W  a combined  collector, 
storage  for  one  night  and  heal  distribution 

*ySThc  hot  air  in  the  space  between  the  flat 
roof  and  the  fixed  insulation  is  blown  into  a 
thermal  storage  Of  gravel,  under  the  floor  or 
inside  the  building.  The  stored  heal  is  recov- 
ered” by  forced  convection  during  cloudy 

days. 


SOLAR  BATTERY  FOR  PASSIVE  HEATING 
Edward  Horan 


Popular  Science,  vol.  210,  no.  6,  June  1977, 
page  94 


SOL SPACE  HEATING. 

V.  Hurrle. 

Alternative  Sources  of  Ewergy,  no.27»  Aug. 1977* 


£.11-13. 

Pissive  solar  systems  extend  the 
thought  patterns  of  conservation  to 
sophisticated  elegance  in  order  to 
keep  the  hardware  and  technology 
simple.  Felix  Trombe,  director  of  the 
Centre  National  de  la  Recherche 
Scfentifique  in  Odcillo,  France,  is 
usually  mentioned  in  discussions  of 
passive  systems.  The  Centre's  nine- 
story  building  is  solar  assisted  by 


thermosyphonmg  collectors  that  are 
part  of  the  wall  structure.  Heat  is 
stored  by  the  thermal  mass  of  the 
concrete  floors/ceilings.  The  only 
moving  parts  are  dampers.  Three 
homes  using  his  ideas  have  been 
built  there,  too.  Odeillo  is  at  43  de- 
grees north  in  the  Pyrenees  and  has 
bountiful  sunshine. 


Power  sources,  DESIGN  MANUAL  FOR 
Solar  - Heatmo  j^r^ter HEATF.RS 

~ f * 


"Ihc  only  place  P»e seen 

necessary  calculation*  -J.  Baldwin,  lire 
Coevolution  Quarterly  (the  ongoing 
Whole  Harth  Catalog)  tQ'IT 


This  definitive  manual  is  based  on  years  ofcxpcnence 
by  a practicing  solar  design  group.  It  includes  a step 
by  step  procedure  Tor  selecting  Ihc  optimum  col  color 
andstorage  lank,comPuting  the  foci  savings,  and  find- 
ing the  system's  rate  or  return  for  both  constant  and 
increasing  foci  rates.  To  aid  those  not  familiar  with 
solar  water  heating,  the  manual  contains  introductory 
material  and  wiringplumbing  diagrams  for  ^comple  te 
range  of  systems.  Profusely  illustrated,  with  many 
worked  out  examples,  it  will  allow  theenpneer  to  pro- 
fessionally design  solar  water  heaters.40  Pages 


742 


SOLAR  ENERGY  AND  ECONOMIC  CONSIDERATIONS. 

J.F.  MILLER. 

ASHRAE  J.,  Nov. 1977, 

The  energy  crisis  has  made  it  necessary  to  compare  energy  demands— 
present  and  future— with  available , finite  resources,  and  to  discover  new 
rion  depletable  resources,  such  as  solar  and  wind  energy . The  HVAC  in- 
dustry has  the  capability  to  reduce  the  amount  of  energy  its  products  con- 
sume by  as  much  as  50%,  by  making  conservation  and  finance  the  controll- 
ing factors  in  system  design.  By  thinking  in  terms  of  Btu  s per  dollar, 
owners  architects, engineers  and  contractors  can  provide  the  most  desired 
result:  A system  (solar  or  non-solar ) that  saves  both  financial  investment 
and  finite  energy  resources.  This  article  is  based  on  a presentation  by  the 
author  at  a Seminar,  'The  Economics  of  Solar  Energy,  held  during 
ASHRAE's  1977 Annual  Meeting  in  Halifax,  NS,  Canada. 


SUPPOSE  YOU  WERE  GIVEN  THE  CHARIOT  OF  THE  SUN. 

F.J.  Fisher. 

Exxon  USA,  2nd  quarter,  1977,  p. 18-21. 

"What  would  you  do?"  asks  the  American  Institute 
of  architects  Research  Corp.  in  a national  contest 
supported  by  a grant-in-aid  from  EXXon. 


A8HRAB  JourMl,  V.I9,  no.ll  Wot. 

1977 

SOLAR  TBCTOOLOQYl  UPDATE  ”77, 

JV  •F-.rMi  Her 

SOLAR  FMFRGY  AND  FCONOMTC  CONSIDERATIONS  , 

The  energy  crisis  has  made  It  necessary  to  compare  energy  demands — 
present  and  future— with  available,  finite  resources,  and  to  discover  new 
non-depletable  resources,  such  as  solar  and  wind  energy.  The  HVAC  in- 
dustry has  the  capability  to  reduce  the  amount  of  energy  its  products  con- 
sume by  as  much  as  50%,  by  making  conservation  and  finance  the  controll- 
ing factors  in  system  design.  By  thinking  in  terms  of  Btu's  per  dollar, 
owners,  architects, engineers  and  contractors  can  provide  the  most  desired 
result:  A system  (solar  or  non-solar)  that  saves  both  financial  investment 
and  finite  energy  resources.  This  article  is  based  on  a presentation  by  the 
author  at  a Seminar,  ‘The  Economics  of  Solar  Energy,  held  during 
ASHRAE’s  1977  Annual  Meeting  in  Halifax,  NS,  Canada. 
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Davis,  Albert  J. 

Altemati-ws  natural  energy  sources  in 
building  design  ...  119771,  cl974. 


SEVEN  SOLAR  ENERGY 123 

7.1  The  availability  of^ 
solar  energy, . ... . 123 

7.2  Solar  energy  sub- 
systems..  124 

7.3  Subsystem  integra- 

tion/house heating 
and  cooling. 141 

7.4  Interface  of  subsys- 
tems and  structure  151 


aerva- 

>int 


7.5  Generalized  system 


sizing 154 

7.6  Low  technology 
applications  of 
solar  energy 156 


MODELLING  OF  A SOLAR-OPERATED  ABSORPTION  AIR 
CONDITIONER  SYSTEM  WITH  REFRIGERANT  STORAGE. 
Stuart  L.  Grassie  and  Norman  R.  Sheridan. 

Solar  Energy. 

Vol.  19  no.  6 1977 

p. 691-700. 

Abstract  -A  detailed  dynamic  model  or  a solar  atr  conditioning  system  is  reported.  The  model,  including  the  solar 
collector  arid  cool  in,  lower,  is  described  in  terms  of  design  parameters.  Ambient  net  and  dry  bulb  temperatures 
and  solar  radiation  are  the  required  inputs.  System  temperatures,  energy  (lows  and  coefficient  of  performance  can 
be  predicted.  Careful  attention  is  given  to  the  evaporator  model  and  the  control  of  refrigerant  flow.  Typical 
performance  results  are  discussed.  Finally  several  recommendations  for  future  investigations  are  made. 
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1977 
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SOLAR  TECHNOLOGY)  UPLATE  ‘*77. 

SELF-SUPPORTING  ACTIVE  SOLAR  ENERGY  SYSTEM 
R.  Zakhariya 
pp. 60-63 


ASHRAB  Journal,  y.l9»  no.ll  f°*± 
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SOLAR  TlOaftLOQTl  IILAT*  *77.  nA1  f UMTTMr 

SOLAR  ABSORPTION  SYSTEM  FOR  S^ACF  COOLING  & HEATING 

I.  Shwarts  and  A.  Shi  tzer  , p,  T/  ■ 

Knace  heatina  and  cooling  are  probably  among  the  most  promising  ways 
Z sola! energy  ^iUzatloS  In  the  near  future.  The  purpose  of  the  pr^ent 
study  is  to  investigate  the  feasibility  of  operating  the  solar  abs°  P,,on 
system  for  space  cooling  and  as  a heat  pump  for  space  heating.  Auch  an 
approach  permits  the  year-round  utilization  of  the  rather  expe”s'v®^y/u 
of  solar  collectors  which  has  to  be  installed  in  any  case  The  th^ 
modvnamic  analysis  Is  performed  for  various  ranges  of  the  ope/yf 
parameters  selected  to  conform  to  typical  Israeli  c7/maf/c  cond/f/ons.  A 
number  of  systems  have  been  considered.  The  results  indicate  that  the 
HjO-UBr  heat  pump  system  may  provide  considerable  energy  savings  in 

year-round  air  conditioning  application. 


IZsll0’  Zl  cX  su« 

WINTER  DAY. 

Don  R.  & George  Waterman  . 

The  Mother  Earth  News,  No.  48,  ovem  er 

December  1 9^'iC£ompllah8<1  thi,  Uat  with  * four- 
fold secret  ot  low-cost  construction^  [1] 

Wa  dared  our  8'  X 30’  solar  collector 
with  Inexpensive  plastic  film  Instead  of 
glass  or  plexiglass.  12]  we  used  our  work- 
shop’s existing  south-facing  waU  for  the 

back  ol  the  collector.  [31  we  did  not  build 
anv  heat  storage  Into  our  design,  and  [4] 
we  scrounged  a great  deal  of  the  maUrial 
that  want  Into  the  solar  heating  system. 


A&HRAK  Journal  v.!9»  bo.11 


Hoy. 

1977 


BOLAB  TECHNOLOGY  I U5UATE  "77.  cwcTCUC. 

SOLAR  ENERGY  AND  LARGE  BUILDING  HVAC  SYSTEMS. 

ARF  THEY  COMPATIBLE? 

Milton  Heckler 


A well  planned  building  designed  with  energy  con- 
servation in  mind  goes  hand  lit  hand  with  the  basic 
energy  requirements  essential  for  compatible  solar 
heating  and  cooling  systems.  This  article  is  based  on  a 
Seminar  presentation  by  the  author  during  ASHRAts 
1977 Annual  Meeting  In  Halifax,  N.S.,  Canada. 


SENSOR  LOCATIONS  IN  SOLAR  SYSTEMS. 

R.  Lewis,  Jr.  and  J.B.  Carr. 

Solar  Heating  * Cooling,  Dec. 1977»  p. 21-23* 

The  proper  location  of  sensors  is  vital  to  the  performance 
of  any  solar  heating  system. 


OPTIMAL  SIZING  OF  SOLAR  HEATING  COMPONENTS  BY 
EQUATING  MARGINAL  COSTS  OF  SUBOPTIMAL  INVEST- 
MENT PATHS. 


Robert  L.  Nichols 
Solar  Energy 
Vol.  19  no  6 
p.747-750 

I ^77. 


Iliis  paper  illustrates  a design  method  fur  the  optimal  M/ing  of 
building  insulation  components,  solar  collector,  and  solar  heat 
storage: device  for  a building  healed  with  fuel  and  with  solar 
energy  in  order  to  minimize  the  sum  of  first  and  operating  costs, 
(iiven  the  input  data,  optimum  investment  levels  in  each  of  the 
system  components  arc  computed  in  one  aeration.  The  technique 
ditfers  in  this  icspect  from  currently  used  thermal  design 
methods,  such  as  the  York  Energy  Saver  computer  piogrum,  in 
which  the  designer  uses  an  iterative  process  to  analyze  lire: 
incremental  costs  due  to  one  al-a-lime  changes  in  the  design 
taiiahles  in  order  fo  home  in  on  an  optimal  solution|l|. 
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AIR  CONDITIONING  AND  HEATING  WITH  SOLAR  POWFR. 
Solar  Heating  E Cooling,  Dec. 1977,  p. 10-13* 


Solar  powered  residential  air  conditioning 
is  no  longer  an  inventor's  dream. 

The  proof  is  in  Evansville,  Indiana. 


QD  Electrochemical  Society. 

552  Extended  abstracts*  v,  77-1.  Spring 

*Eli2  meeting*  Philadelphia,  Pennsylvania*  May  F— 
1977  13,  1^77*  — Princeton,  N.J.  : Electro- 

v,77-l  chemical  Society,  cl977» 

1027  p,  : ill,  ; 22  cm, 

MATERIALS  MID  PROCESSES  FOR  90LAR  HEATING 

AND  OOOU1JG  AND  SEU3CTIVE  SURFACES  _ 


Collector  Coatings  for  Solar  Heating  and  Oooling 


Systans 

R.  J.  H.  Un,  H.  Y.  B.  Mar,  and  R.  E.  Peterson. 


Selective  Black  Absorbers  Using  RF-Sputtered 
Grayer  Cenret  Films 
J.  C.  C . Fan  and  S.  A.  Spura... 


Anodized  Interference  Coatings  on  Dendritic  Tungsten 
Solar  Absorbing  Surfaces 

G.  D.  Pettit,  T.  H.  DsStefano,  J.  J.  Cuomo,  and 
J.  M.  Wbodall .. 


Optical  Properties  of  Alloys  for  Central-Receiver, 
Solar-Tbermal  Fewer  Systens 

K.  D.  Masterson  and  H.  S.  Gurev 


Mirror  Surfaces  for  Solar  Power  Stations 

R.  W.  Revie. I?7 


The  Solar- Amonia  System 

P.  0.  Carden,  R.  W.  Revie,  and  O.  M.  WilliamB 799 
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TK  Intersociety  Energy  Conversion  Engineering 
?P96  Conference,  12th,  Washington,  1977. 

.155  Proceedings  of  the  12th  Intersodefcy 

1977  Energy  Conversion  Engineering  Conferenoe, 

, ,,  Washington,  D.  C.,  August  29  through 

■ J'  September  2,  1977.  — La  Granqe,  111.  : 

779206  — Stimulation  of  the  Solar  Industry  by  Way 
of  the  Federal  Buildings  Program,  L.  A.  Alex- 
ander, F.  A,  Costello,  InlerTechnologylSolar 

Corp. , Warrenton,  Va.  1250 

779209  — The  Page-lacltson  Elementary  School 
Solar  Heating  and  Cooling  System,  F.  A.  Cos- 
tello, A.  K.  Jain,  S.  Kumar,  H.  S.  Liers,  W. 
McEver,  InlerTechnologylSolar  Corp. , Warren- 

Ion,  Va 185 

779211— A Plastic  Solar  Panel,  Heal  Storage, 
Baseboard  Healing  System  for  Both  Swimming 
Pool  and  Home,  T.  R.  Galloway,  Lawrence  Liv- 
ermore Lab.,  Livermore,  Calif.  IK) 


ERDA  Facilities  Solar  Design  Handbook. 

Energy  Research  and  Develppmeh’  Administration. 
Washington.  D C Aug  77,  178p 
ERDA-77-65  Price  code  PC  A09/MF  A0 1 

This  handbook  covers  design  of  solar  heating  systems  for 
commercial  and  laboratory  buildings  at  Energy  Research 
and  Development  Facilities  It  includes  discussions  of  solar 
energy  fundamentals,  solar  healing  and  cooling  technolo- 
gy. systems,  and  components,  as  well  as  a discussion  of 
solar-system  economics.  Quantitative  analysis,  with 
generalized  design  and  sizing  curves,  is  presented  for  solar 
heating  so  that  collector  and  other  system  parameters  can 
be  cost-economically  sized  without  a computer  simulation. 
Solar-system  design  considerations  and  guidelines,  ss  well 
as  guidelines  for  developing  subsystem  specifications,  are 
presented  Thus,  this  handbook  is  both  a primer  for  the 
solar  novice  and  a reference  manual  for  the  solSr-systcm 
designer.  (ERA  citation  03  01 1927) 


TA  Society  of  Qv?ineexinq  Science, 

c Recent  advances  in  enqineermq  science; 

S63  nroceedinqs  of  the  14th  annual  neetinq  of 

1977  the  Societv  of.  Enqineennq  Science,  Inc.  / 

edited  bv  G.  C.  Sih.  - Bethlehem,  Pa.  : 

Lehiqh  University,  cl977. 

Held  Novenher  14-16,  1977  at  Bethlehesn. 
Includes  bibliographical  references  and 

1.  Fngineerinq — Conqresses.  I.  lehiqh 
University,  Bethlehem,  Pa.  II. 

Title.  . 

Solar  heating  ana  a.r  condition.^  for  the  Southwestern  Un.ted  ^ 

^b^G.  Oarkazilli  and  T.  J Lawley 


COEFFICIENT  OF  PERFORMANCE  FOR  SOLAR-POWERED 

STACE  COOLING  SYSTEMS 

H.  M.  Curran 

Solar  Energy 

Vol.  19,  no.  5,  1977 

P . 601-  603 1 Various  types  of  systems  utilizing  solar  energy  for  spate  tooling 

arc  currently  in  the  Kill  stage.  Unfortunately,  pciformante 
comparisons  of  computed  or  experimental  results  for  the 
tlilfereni  systems  are  rendered  dillicult  by  lack  of  uniformity  in 
the  bases  used  for  defining  coellictent  of  performance 
The  obiecltse  of  this  icclmic.il  note  is  to  ptupose  a common 
basis  for  defining  coefficient  of  performance  (COP)  for  dnerse 
cooling  systems  which  are  wholly  or  partially  driven  by  solar 
energy.  Such  a common  basts  would  permit  more  meaningful 
comparisons  between  different  systems 


SOLAR  AIR-CONDITIONING  PERFORMANCE  USING 
STOCHASTIC  WEATHER  MODELS 
D.K.  Anand,  R.W.  Allen,  and  E.O.  Bazques 

J.  Energy 

Vol.  1,  no.  5,  Sept.-  Oct.  1977, 
p.  319-323. 
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01*142  >668,  v.1-3  1977 

AX  INVESTIGATION  OF  WTHODS  TO  UTROVE  HEAT  PUW» 


PERFORMANCE  AND  RELIABILITY  IN  A NORTHERN  CLIMATE. 
VOLUME  I.  VOLUME  2:  APPENDIX  A,  VOUME  3:  APPENDICES 
B,C,D.  (Final  Rapt.  Rasaardi  ProJ. 544-1).  Jen. 
1977. 


Else trie  Power  Research  Inst. , 
Palo  Alto,  Calif. 
Westlnghousa  Electric  Corp., 
Pittsburgh,  Pann. 


EPR!  EM-319 
v.1-3 


Heat  puq>s 

Power  sources.  Solar  - Heating  8 cooHon 


CH-142  793  1977 

ILLUSTRATED  SOLAR  ENERGY  GUIDE.  23p.  1977c 


Horizon  Industries, 

North  Hollywood,  Calif. 


Power  sources.  Solar 

Solar  collectors  ... 

Power  sources.  Solar  - Heating  I cooling 


TJ 

153 

.E47D3 

pt.3 


Riorqy  develofr«nt  III  / sponsored  by  the  Iefp 
^-rgy  nevelorment  Subcxwnitfcee  of  the  IETF 
Generation  Oonmittee  of  the  IEEE  Pow£r 
fhqineering  Society.  — New  York  : Institute 
^0^ectrical  rlnd  Electronics  Engineers, 

17P  p.  : ill.  * on  cm.  — (ieee  Power 
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RESIOENCE  SPACE  HEATING  S COOLING  POOL  HEATING. 

M.T.  Rat  ford. 

Solar  Heating  l Cooling,  Oct. 1977*  P»30. 

Solar  -assisted  heat  pump  system 
using  the  pool  for  storage  at  home, 
and  at  the  same  time  to  begin 
establishing  himself  as  a dealer/in- 
staller of  solar  heating  systems. 


& OM«t«r  Iftft  ANiIh  Am*  »»r«f  lm* 

J19Sa«U»  lot l A*®tl**  Am*  fc««3r 

OTT  ...  cl9Tf*  „ „ -{C93*  3)  ^ 

1 Power  reacrurces— CongresseB.  x. 

Robinson,  John  W.,  ed.  II. 

Council  of  Bigineers  and  Scientists,  in. 
^ericas  iuelaar  Boelaty.  Loa  Aagelee 
S«tl«.  XT.  Tltl.t  <jP  * Q-Uty  °f 
1 . v.  Ilf*  ■ iBSMJr^  economic*  x innronaent. 

: Analysis  of  Utility  XHmaai  la  the  Prsssnes  sf  ttiasaprsaa  Use  

!..©r  Solas  Hsaflng  Sy.tama  * _ t« 

».  3.  Mmcm,  Asia spisa  dseporatlon 


SOLAR  ENERGY  AND  THE  STEAM  CYCIJE  TOftj 

DRIVING  AND  ASSISTING  HEAT  PUMPS  IN  HEATING  ; 
AND  COOLING  MODES. 

Noam  Lior 

Energy  Conversion,  1977,  vol.  16,  no.  3, 
p.  111-123 
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A LARGE  SOLAR  HEATING  SYSTEM  FOR  A SAUDI  CAMPUS  COMPLEX. 
J.R.  Schneider  and  S.F.  Glover. 

Butdlng  Systems  Design,  v.74,  no. 5,  Aug ./Sept. 1977, 
p.29-43. 

Tha  detlgn  program  la  presented  describing  the  world's  largest 
central  solar  heating  system  developed  for  the  Saudi  Arabian 
Government.  Domestic  hot  water  and  building  space  heating  Is 
provided  for  a campus  complex  of  fourtean  buildings. 

Feasibility  studies  through  the  final  design  are  discussed. 
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HEATING  AND  COOLING  SYSTEM* 327 

Liquid  Circulation  Systems * . ,327 

Reciprocating  Piston  Heat  Engine .............. ”’!’!!*!  jj27 

Combination  Heat  Pump  and  Low  Temperature  Collector .331 

Plate  Absorber  Freezes  or  Heats  Water  Sheet  [334 

Modular  Building  with  Tubular  Frame ’335 

Multiple  Heat  Pump  System  .'. ” [333 

System  Utilizing  Alternatively  Solar  or  Fuel  Energy ................ .344 

Heating  and  Cooling  System  for  Dome-Shaped  Structure ” 347 

r Open -Cycle  System : — s 353 

Hasting  and  Cooling  of  Proposed  Skyscraper  3SS 

Home  Hasted  by  Water  Circulated  from  Swimming  Poe# 3S1 


Gm  Circulation  Systems 383 

System  Using  Daytime  Solar  Haul  and  Electric  WasilWWM  Hat  at 

Air  Circulated  Through  Channels  in  Planes  of  Building .366 

Automatic  Air  Flow  Control  System. 368 

Collector  with  Maze  of  Air  Passageways  372 

Solar  Heated  Patio  Area  Enclosed  in  Building  Structure 374 

Systems  Including  Storage  Means 377 

Heat  Storage  Fluid  Used  for  Heating  and  Cooling 377 

Conduits  in  Rock  Layer  Before  Concrete  Floor  Slab .381 

System  with  Three-Bridged  Control  Circuit. 384 

Combination  Water  Hester  and  Chiller .388 

Hydration-Dehydration  Systems 393 

Dehydration  of  Calcium  Hydroxide .393 

Vaporization  of  Lithium  Chloride  Solution .394 


Technical  Note  - LESSONS  LEARNED  FROM  ATLANTA 
(TOWNS)  SOLAR  EXPERIMENT 

A.  Weinstein,  R.  T.  Duncan,  Jr.,  and  W.  C.  Sherbin 
Solar  Energy,  vol.  19,  no.  4,  1977,  p.-  421  - 427 

Construction  of  the  solar  system  began  in  April  1975  and- the 
system  was  dedicated  oa  26  November  1975.  Fig.  I is  a 
(■holograph  o(  the  installed  collectors.  After  a period  of  system 
debugging  and  shakedown,  performance  data  monitoring  was 
begun  on  I February  1976.  This  paper  is  an  interim  report  on  the 
problems  encountered  and  performance  test  results  of  the  solar 
heating  mode.  When  results  on  solar  cooling  become  available 
they  will  be  reported  in  a subsequent  paper. 

Alternative  Sources  of  Energy,  no. 26,  June  1977. 

Special  Simitar  Suction : Part  2: 


CLSR:  Doing  Something  in  the  Gty  by  Barb  Wairuhenker 4 

Can-Type  Solar  Hot  Air  Furnace  by  Bruce  Hilda 0 

Solar  and  Wood  Adoba  House  by  Bill  and  Wanda  Colyar 10 

A Natural  Housa  for  Northarn  Maine  by  Steven  Travis .16 

A Passive  Solar  Home  for  Northern  Climates,  Part  2 by  Don  Mariar.  21 
Univarsity  of  Massachusatts  Solar  Wind  Housa  by  Mary  Princa 

and  Woody  Stoddard 2fl 

Who  it  Tom  Bligh,  Anyway?  Interview  by  Ken  Matar .28 


active  systems*977'  ^ 

SOLAR  COLLECTOR  SIZING  . . 

Herman  G.  Barkmann  ^ 

RESIDENTIAL  APPLICATIONS  OF  HYBRID  SOLAR  THFRMai  / 
TLCHNOLOGYVOLTA,C  energy  conversion 
Joel  DuBow  ' • 161 
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HT  Pittsburg  Conference  on  Modeling  and  Simula- 
166  tion,  7th,  University  of  Pittsburg,  1976, 

•p5  Modeling  and  simulation,  v.  7,  pt.  1 & 2, 

1976  Proceedings  of  the  seventh  annual  Pittsburgh 
Conference,  held  April  26-27,  1976,  Uni- 
versity of  Pittsburgh  / edited  by  William  G, 
Vogt,  Marlin  H,  Mickle,  — Pittsburgh  : 
Instrumentation  Society  of  America,  cl976. 
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SOLAR  ENERGY  SYSTEMS-II 
Seeeion  Organizer  and  Chairman:  Raymond  P.  Voith,  University  ol  Toledo 


A SOLAR  HEATING  SYSTEM  SIMULATION  MODEL.  Adel  H Ellimsahy  and  | 
Clifford  H Copass.  The  University  of  Toledo  yP. 

A COMPUTER  SYSTEM  FOR  A SOLAR  HEATING  RESEARCH  STATION,  Adel  H 
Ellimsahy,  Clifford  H Copass  and  Raymond  P.  Voith.  University  of  Toledo 


EXPERIMENTAL  SOLAR  HEATING-COOLING  SYSTEM  MODEt  IE  STS  OF  A 
FULL-SCALE  BUILDING  SYSTEM,  David  Namkoong,  NASA,  Lewis  Research 


Center  ^ f /qj 

OPTIMIZATION  OF  ENERGY  USAGE  IN  ELECTRICALLY  HEATED  HOMES, 
Adel  H.  Ellimsahy  and  Herbert  E . Harpsier,  University  ol  Toledo  _ /I  i 


SIMULATION  OF  SYNTHETIC  WEATHER  DATA  FOR  THE  DESIGN  OF  A SOLAR 
POWERED  AIR  CONDITIONING  SYSTEM,  D K.  Anand.  E,  O.  Bazques  and  R W 

- Alien.  University  of  Maryland  

CnMPl  irca  linnn  "*  ' ‘ 


APPROACH  IMP^EMg^tEi^O^A  MIffiCOMPnn^'^^  AN°  COOLING  DESIGN 
Kru,z  and  R, chard  «■ 


Perspectives  on  the  energy  crisiR  . 4 , 

Science  Publishers,  CI077  * * ^ AlhQr 
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(News  Report  fro m Solar  Heating  & Cooling,  April  1977) 

The  structure  is  at  the  Shenandoah  Sola,  Rccte.lion  Center  and  Iras  been  con- 
sisted through  an  fcKDA  grant  to  the  Georgia  Injtiiuic  of  Technology  The 
w«L  of  f.  Rsdiatd  WdlUms.  P„*a  Director.  Md  hi.  msodele.  I desalted 
IA.  ftdiianu  explains  wiry  effective  use  of  solar  colkclota  must  involve  corner. 

ITZ'-iTfr  dCS,£'’5  U,a"  Sl,"1,,y  UlK,,h*  '»  comcnl.onal 
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N7l-12UCf  Decision*  and  Oaaigna.  Inc..  McLaan.  Va. 

AN  ATOTUOINAl  STUDY  Of  THE  HOME  MARKET  TOR 
SOLAR  DEVICES  Pragmas  Report.  Mar.  - Sop.  1977 

Vincant  N Campbell.  Re*  V Brown.  Thorn**  R ftbee*.  and 
Dominic  J.  Repici  Sep  1977  73  p reft 
(Contract  N00014-75-C-0426) 

(AD-A045082:  TR-77-5-25)  Avail-  NTIS  HC  A04/MF  AOI 
CSCL  13/1 

This  study  estimates  that  1.1  million  American  residences 
would  have  home  and  hot.  water  heated  with  solar  energy  by 
19B5  if  the  total  cost  averaged  S20  a month  more  than  the 
cost  of  heating  with  fossil  fuels,  and  initial  costs  were  no  barrier. 
An  additional  7.2  million  homes  would  have  hot  water  alone 
heated  with  solar  energy  by  1985  if  the  total  cost  was  S5  a 
month  more.  These  are  fairly  favorable  cost  assumptions  under 
current  conditions.  Almost  half  (44%)  of  potential  homeowners 
surveyed  would  prefer  to  have  their  living  spaces  and  hot  water 
heated  with  solar  energy  if  the  total  cost  averaged  S20  per 
month  more  than  conventional  heating  and  initial  costs  were  no 
barrier.  Although  interest  runs  high,  for  various  economic  and 
technical  reasons  only  about  1 in  75  American  families  may 
have  both  their  home  and  water  heated  with  solar  energy  by 
.1985.  Any  development  that  makes  solar  energy  cost-competitive 
with  fossil  fuels  for  home  heating  will  increase  the  level  of 
market  penetration.  Another  key  to  how  quickly  Americans  will 
have  solar  homes  is  how  fast  builders  arid  developers  use  solar 
energy  in  new  homes  end  can  assure  good  performance. 

Author  (GRA) 


SOLAR  HEATING  IMPACT  ON  REVENUE  SHOULD  BE 
SMALL*  Elactr.  Light  Power  (Boston);  SS:  No* 

2,  22-23(  Feb  1977).  .Q 

At  a recent  Pennsylvania  Electric  I (7  1 
Association  seating,  Harold  Lorsch  (Franklin 
Institute)  said  solar-assisted  residential 
space  heating  probably  will  not  disrupt 
revenues  of  public  utilities  In  this  century* 
The  Franklin  Institute  study  concentrated  on 
the  affect  of  solar  heat  and  hot  water  syeteae 
with  electrical  backups  In  slngle-fael ly  hones. 
Two  locations  were  siodeled:  one  In  Allentown 
and  the  other  In  Philadelphia,  Pa.  In  ganaral, 
the  study  conclusions  show  that  the  solar- 
Ssalsted  alternatives  have  an  adverse  Inpaet  on 
utility  revenue,  but  due  to  the  sluggish  growth 
of  solar  systems  predicted,  the  overall  effect 
Is  expected  to  be  aiinieal.  The  study  assunea 
that  solar-assisted  heating  systems  will 
account  for  only  five  to  ten  percent  of  the 
electrical  heat  market  (for  single-family 
Rones)  by  the  year  2000.  A key  reason  for  this 
alow  growth,  the  study  shows.  Is  the  extra  cost 
of  aolar  energy  to  the  homeowner  who  must 
borrow  the  capital  needed  over  20  years  at  an 
eight  percent  Interest  rate.  (MCV) 


T?\  International  Conference  on  Cybernetics 
169  and  Society,  V&shingtnn,  D.C.,  1977. 

.152  Energy  Conservation  hy  Adaptive  Control  for  a , 

1977  Solar  Heated  Building,  Donald  R.  Farris,  T.  E. 

McDonald,  T.  E.  Springer,  and  Hugh  S.  Murray, 

Los  Alamos  Scientific  Labs  and  James  L.  Mclsa, 

University  of  Notre  Dame  329 

Identification  and  optimal  control  techniques  are 
combined  to  for*  an  adaptive  optimal  control  strategy 
which  la  used  to  xilnlmlte  the  auxiliary  energy  con- 
sumption for  a aolar  haated  building.  The  adaptive 
optlnal  control  strategy  la  described  and  application 
of  the  adaptive  optimal  controller  to  the  heating, 
ventilating,  and  air  conditioning  (HVAC)  system  in  an 
appropriate  building  la  modeled.  The  building  used  le 
the  newly  completed  National  Security  and  Reaoutces 

Study  Center  (NSRSC)  at  the  Los  Alnmoe  Scientific 

Laboratory  (LASL).  The  NSRSC  uses  an  8000  aq.  ft.  solar 
collector  to  provide  energy  for  heating  ano  cooling  the 
building.  A coat  functional  to  define  optimal  perfor- 
mance of  the  HVAC  system  and  an  Identification  process 
to  produce  a llnearlted  building  model  are  combined  to 
yield  an  adaptive  linear  regulator  solution.  Although 
solar  anergy  is  used  for  both  heating  and  cooling  the 
NSRSC,  only  the  results  from  the  heating  simulation 
are  available  for  presentation  here.  Energy  savings 
predicted  by  the  model  when  compared  to  a conventional 
control  system  are  described  and  an  alternate  system 
configuration  le  briefly  discussed.  Flans  for  actual 
implementation  of  the  adaptive  optimal  controller  are 
discussed:, 

TJ  International  Solar  Eberny  Society.  UKSectim 
P10  Economic  & ccrmerciai  assessment  of 

.155  solar  energy  conversion  s conference  (C12) 

at  the  Royal  Institution  July  1977.  — I 

London  : UK  - ISES,  cl977.  * j 

99  p.  : ill.  ; 30  cm.  I] 

Includes  bibliographical  references. 

* 1.  Solar  energy— Congresses. 

I.  Title. 


The  Value  of  Solar  Heating 

A.H.  LANCASHIRE  and  K.R.  WILLIAMS  fi ' 

i 

Solar  Water  Heatina  - Some  Economic  and  Commercial 


Aspects  _ 

B.  McNELIS  fH- 


Projected  Market  Penetration  of  Solar  Heating  and 
Cooling  in  the  United  States 
749  P*C.  SPEWAK  p.  7Sf 


EXPERIMENTAL  STUDY  ON  HOUSE  COOLING  AND  HEAT- 
ING WITH  SOLAR  ENERGY  USING  FLAT  PLATE 
COLLECTOR. 

Nobuo  Nakahara,  Yasuyuki  Miyakawa  and 
Mitsunobu  Yamamoto. 

Solar  Energy. 

Vol.  19  no.  6 1977 

p.  657-7662. 


M78-12SS1f  Flood*  Solar  Energy  Cantor,  Capa  Can-oral.  *9  7) 
SOLAR  CHEHOV  COMMERCtAUZATION  AT  THE  STATE 
LEVEL:  THE  FLORIDA  SOLAR  KNCROV  WATER  NEATER 
PROORAM 

Milan  Johnson  and  Thomas  F,  Tiademann  Mar  1377  142  p 
rah 

(Contract  FEA-CA-05-50053  001 

IPB-2701 S8/9.  FSEC-76-3;  FEA/G-77/2701  Avail:  NTIS 
HC  A07/MF  AOl  CSCL  10A 

A dataitad  study  was  made  ot  cutrant  pr  obtain*  asaoctatad 
with  tha  introduction  of  commarcialustion  of  solar  tachnotopiat 
tn  tha  stata  of  Florida-particularty  domattic  avatar  haating.  Solar 
anarpy-raiatad  lagnlation  considarad  by  stata  lagislaturas  is 
anaiyrad.  with  amphaais  on  actions  rscomthandad  to  accalarata 
commarciali/ation  and  trsa  Tha  study  prasants  propoaad  standards 
and  programs  consist  ant  with  suggsstad  comprshanshra  Florida 
solar  anargy  commarciatuaiion  plana.  Tha  uaa  of  solar  watar 
haatars  in  stata  buildinga  as  a potantial  incantivo  to  a local 
tolar  anargy  industry  it  btiafty  aumioad.  Indudad  ara  datsBad 
instruction*  for  constructing  a modal  solar  watar  haatar,  diractad 
primanly  at  high  school  studants:  and  climatological  data.  GRA 


ON  THE  STUDY  OF  APPLICATIONS  OF  SOLAR  THERMAT 
ENERGY  FOR  MOBILE  HOMES  ULAR  THERMAL 

J.  P . Chiou 
Solar  Energy 
Vol.  19,  no.  5,  1977, 
p.  449-446. 

Abslract— A great  deal  of  work  has  been  done  in  Ihe  study  or  applications  of  solar  thermal  energy  for  conventional 

toey  mcoum^  l"!1,';  dfll  T'  bTt  dirC°ICj '?  'n  °f  ,h“C  hr  •"**£  homes  allhotS 

conventional1  Set  til  & ?!  *****  ««•  ^ <•" 


ECONOMICS  OF  SOLAR  HEATING  WITH  HOMEOWNER-TYPE 
FINANCING 

R.L.  Reid,  E.  Lumsdaine ,and  L.  Albrecht 
Solar  Energy 
Vol.  19  , no.  5,  1977, 
p.  513r517. 


co  v f t j , "ip  * ■ - - lamuy  nomes.  Mobile  hornet  uc  different  from  the  r*  i # . 

designing  a solar  space  teatinll/cw^  P16  Concep'  and  «“««  of  Abslrad-A  feasibility  study  of  the  present-day  economics  Of  solar  space  and  hot  water  healing  is  presented  for  a 

site-built  house  or  building.  The  mobile8 home  is  a low-cost  housing  The  snhtT'l  "“a * con.ven"onal  »"h  1 ennesset's  climate  and  geographic  laiitudc.  The  economics  of  solar  systems  are  considered  for  typical 
should  be  really  low  in  cost  before  it  can  -appeal  to  the  moWk  Tit  ^ 't  'T  rc*’,e'enl!^  weather  conddiogs.  Financing  is  considered  for  condmony  likely  to  be 

characteristics  of  mobile  homes  and  their  impacts  on  the  design/sdectidn^ Tit  o^t  ct  h sr  ? ‘r  Un,<,UC  T' V T,l“c  "re  CumPa(eJ  » «“«"«  fc*R»  ^ Metric  power  systems,  with 
and  system  for  supplying  domestic  hoi  water  gn/se  c of  1,4  soU  heatmg/coolmg  systcmi  graphs  presented  to  aid  m economic  decisions. 


TECHNICAL  NOTE  -- .SIMULATION  STUDY  OF  SEVERAL 
SOLAR  HEATING  SYSTEMS  WITH  OFFPEAK  AUXILLARY 
P.  J.  Hughes,  J.  A.  Duffle  and  W.  A.  Beckman 

Solar  Energy,  vol.  19,  no.  3,  1977,  p.  317 


In  this  paper,  several  offpeak  auxiliary  solar  air  healing  systems 
are  compared,  using  simulation  methods  to  determine  the  best 
ways  of  incorporating  on-sile  thermal  storage  of  energy  supplied 
by  a utility. 


NTI-11MW  Joint  Economic  Com  min—  (U  S.  Congt— a). 

TNK  KCOHORMCR  OR  SOLAR  NORM  NIAT1NO 

WRiam  0.  Schutra  (N*w  Maaico  Univ.l  Waahmgton  GPO  1977 
SO  p raft  Study  for  Joint  Economic  Comm.  BSth  Cor.gr. 
In  San . 13  Mar.  1877 
IGPO  SS-329)  Avail.'  $00  HC  SI. 36 

Tha  faatibility  of  raaidanlial  uaa  of  tolar  anargy  it  pt— antod. 
ha  aatonaiva  application  — a ratuR  of  anargy  prico  dacontrof* 
or  in  araaa  of  natural  gaa  ahottag—  * diacua—d  Tha  economic 
incentive  lor  volar  anargy  convtraion  through  low  intaratt  loan* 
ia  outlined.  G.D.H. 


A 79-34013  An  economic  companion  between  tolar  and 

conventional  residential  air  conditioning  in  Miami,  Florida.  B.  H. 
Rotolantc  (Miami,  University,  Coral  Gables,  Fla.).  In:  Alternative 
energy  sources;  Proceedings  of  the  Miami  International  Conference. 
Miami  Beach,  Fla.,  December  5-7,  1977,  Volume  2.  (A79- 
34002  13-441  Washington,  D.C..  Hemisphere  Publishing  Corp.  1978 
p.  749-759  G refs. 


TA.  Institute  of  lYtvirorrtmial  Sciences. 

1 Environmental  technology  '77s  proceedinas. 

.139913  — Mt.  rrnsnoct,  111,.  : Institute,  cl977. 

1°77  xviii,  *-37  n. 

33rd  annual  technical  meeting  held  in  Tr»s 
Angeles,  Calif.  Anril  25-27,  1977. 

ISPN  n-°1541A-17-l 
1.  Environmental  testing.  2. 
liivirormental  engineering — Societies,  etc. 
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NMSU  - CASA  DEG  SOD  OF  THE  FUTURE 

By  H.  L.  Horak  arid  Dr.  R.  n.  San  Martin 
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*T  Energy  Forum,  4th,  Aspen  Institute  for  * 

niO  Hunanistic  Sti»!lea, 

,A79  Solar  architecture  s proceedings  of  the 

1977  Aspen  Qiergy  Forum  1977,  May  27,  29,  and  * 
29,  1977,  Aspen,  Colorado  / editors,  Grooarv 
E.  Franta,  Kenneth  P.  Olsnn  j graphics#  T 
Michael  Winchester.  — Am  Arbor/Mich*  i’ 
Ann  Arhor  Science  Ptfclishers.  c!97R_ 

THE  ROARING  FORK  RESOURCE  CENTER 287 

Gail  Weinberg 

ASPEN  COMMUNITY  SCHOOL  ENVIRONMENTAL 

LABORATORY 291 

Paul  Rubin  and  John  Katzenbergcr 


.cmvuuu  M HQOL:  A PLACE  TO  EXPLORE  Ti.r 
ENVIRONMENTAL  ETHIC  . E ™E 

Bob  Lewis  " 


MEANING,  ECOLOGY,  DESIGN,  ETHICS 

Wallace  W.  Wells  * * * 

THE  FARALLONES  INSTITUTE-EXPFRIUfwt  „r 

appropriate  technology  M ,N 

Alison  Dykstra  • . . . 


ARviLLEYTURE’  T,,E  SUN’  AN°  THE  R0AR,NC  FORK 

Gregory  Franla,  AIA 
PROJECTS  IN  TELLURIDE 

Heart  Randle  

T,,So“rpXcrTlLECEOF  DENVER AND 

John  Anderson 
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THE  SUM  BLFST  HOUSE:  AN  ENERGY  CONSERVATIVE,  ADOBE 

BRICK  SOLAR  HOME. 

Bill  and  Wanda  Co Iyer. 

Ap!f9-36!V<5  Sources  of  Energy»  no. 29,  Dec.  1977, 

rE.'iSS*  offbui,din*  ,he  Sun  j««W»  deluded  building  a home 
? “l. , ouse  was  to  provide  a com-*  with  small  temperature  extremes 
^n?!t|enerBy  c°nscrvativc  home  a"«i  constructed  wth  readily  avail- 

^l,rt/,eneWab  e fnerRyi0',rC^  aWe  native  ™,enals  ua‘"8  simple  and 
7 , *r  ^fa,>  pnrrunly,  and  wood  conventional  building  techniques 
h«t  for  back  up.  Hie  architectural  wherever  possible.  * ^ 

design  approach  was  to  provide  a 
southwest  solar  farm  house.  The  ob- 


mSSf Io&PeSk^  LEflRNED  ™ flTLANTfl 

A.  Weinstein,  R.  T.  Duncan,  Jr.,  and  W.  C.  Sherbin 
Solar  Energy,  vol.  19,  no.  4,  1977,  p.  421  - 427 

Construction  of  the  solar  system  began  in  April  IV7J  and  the 
system  was  dedicated  on  26  November  IJ7J.  F%  | h a 
pMofraph  of  the  installed  collectors.  After  ■ period  of  system 
•ewiRnw  and  shahedown,  performance  data  monitoring  was 
Berra  on  I February  1*76.  This  paper  is  an  interim  report  on  the 
prowems  encountered  and  performance  lest  results  of  the  solar 
Beatm*  mode.  When  results  on  solar  cooling  become  available 
iney  wm  ne  reported  m a •uihsequent  fuper. 
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7413  Bilan  tharmique  d'une  raaiscn  aolaire  : 

C56  inethDde  de  calcul  raplde  / Philippe  Chouard, 

Henri  Michel,  Michel  F.  Simon.  — Paris  : 

Editions  Eyrolles,  1077. 

164  p.  : ill.  — (Collection  de  la  direc- 
tion des  etudes  et  recherches  d'electricrte 
de  France  ISSN  0309-4190) 

Includes  index. 

1.  Solar  houses.  2.  Solar  heating.  I. 
Michel,  Henri,  ioint  author.  II.  Simon, 
Michel  F.  joint  author.  III.  Title. 

III.  Series.  697'. 73 


pH  Utaon,  Donald,  1837-  ^ 

7413  Designing  8 building  a solar  house 

.W37  Donald  Watson.  Charlotte,  Vt.  - 


Garden  Way  Pub.,  1977. 

vl,  281  p.  : HI-  '«  29  cm*  i12*95 

pbk.  : $6. 95 

Includes  Index.  Bibliography:  p. 

1.  Solar  heating.  2.  Solar  houses 
Design  and  construction.  I.  Title. 
697.78  76-53830  0-882660-86-1 

0-882660-85-3  76V26555 


TJ  Chauliaguet,  Charles 

gj^o  L'energie  solaire  dans  le  batiment  / par 

I i c53  Charles  Chauliaguet  assiste  de  Pierre 

f * Baratsabal  et  Jean-Pierre  Batellier.  — 

„ I1-  Paris  : Editions  Eyrolles,  cl977. 

I 2020  p.  : ill.  ; 25  an. 

* 1,  Solar  energy.  2.  Architecture  and 

ffniar  radiation.  I.  Baratsabal,  Pierre. 
II  Batellier,  JeanFPierre.  II.  Title. 

621.47 
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Aspen  Eieroy  Foma,  4th,  Aspen  Institute  for 

Hananistic  Studies,  1977. 

Solar  architecture  : proceedings  of  the 
Aspen  Energy  Form  1977,  May  27,  28,  and 
29,  1977,  Aspen,  Colorado  / editors,  Gregory 
E.  Franta,  Kenneth  R.  Olsen  7 graphics,  T. 
Michael  Manchester.  — Ann  Arbor,  Midi.  : 

Ann  Arbor  Science  Publishers,  d978. 
lx,  331  p»  : ill.  » 24  cm. 

Includes  index. 

Sol  nr  dwelling  dtiign  CNOcpta.  Mow 
York  : Drake  Publishers,  1977. 

144  p.  : 111.  , 22  x 28  cm.  pbk. 

: $6.95 

1.  Solar  heating*  2*  Solar  houses 
Design  and  construction. 
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Lee,  Kalian 

Encyclopedia  of  energy— efficient 
building  design  : 391  practical  case 
studies  / by  Kalman  Lee.  Boston  : 

[ Environmental  Design  and  Research 
Center!,  1977. 

2 v.  (1023  p. ) : 111.  ; 27  cm.  , 

Includes  bibliographical  references 
and  indexes. 

1.  Buildings  — Energy  conservation 
Case  studies.  I.  Title. 

tfnlwerslty.  Fort 

tSbiii^ry®  P B“*r»r  Applications 

»nd  cooling  oft 

systJmn*/*1  bull<Un*«  - design  o* 

Bystens  / prepared  by  Solar  Enerov 

StStiCSnf°nB  Coloradf^ 

S«.f*1977?f  "OCB-  °*S-  U"Vt- 

286«.P%  ln  varltm“  Pnglngs  S 117 . ; 


TH  Anderson,  Bruce  H 

7U13  Solar  energy:  fundamentals  In  Building 
,A5  design  / Bruce  Anderson,  — New  York  : 
1977  McGraw-Hill,  el977, 

ix,  374  P.  *•'  ill*  i 25  cm. 
Bibliography:  p.  C3593-370, 

Containing  practical,  nontechnical  in- 
formation on  virtually  every  aspect  ot 
the  collection  of  solar  heat,  this 
reterence  book  covers  good  building . 
design,  passive  uses  ot  solar  energy, 
complex  solar  HVAC  systems  and 
solar  water  heating.  Reflecting  the 
author’s  extensive  experience  in 
building  design,  general  contracting, 
product  development,  systems  engi- 
neering. consulting  and  social  impact 
and  utilization  research,  the  volume 
compares  the  relative  merits  ot 
various  methods  of  solar  collection.  It 
shows  professionals  how  to  evaluate 
products  and  detect  ineffective  equip- 
ment. One  section  discusses  methods 
of  incorporating  the  collection  of  solar 
heat  into  the  actual  fabric  of  the 
building  iiself,  A major  theme  Is  energy 
conserving  design,  including  weather 
and  insulating  values  of  materials.  In 
addition,  the  book  features  a step-by- 
step  process  for  determining  the  out- 
put of  solar  collectors  and  their  proper 
size  for  a given  building. 


Mech.  Eng. , v.99,  no. 1 1,  Nov.1977. 

38  SOLAR  HEATING  IN  NORTH  AMERICA  

J* A-  Du«*».  w.  A.  Beckman,  and  J.  G.  Oekker 

00  molhod  ,s  used  lo  ovalua,°  annual  dollar  savings,  the  collector  area 
endthe  fuel  savings  for  an  optimized  solar  energy  heating  system  In  B7  locations  In  North 

i 
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A DESIGN  PROCEDURE  FOR  SOLAR  AIR  HEATING 
SYSTEMS 

S.  A.  Klein,  W.  A.  Beckman  and  J.  A.  Duffie 
Solar  Energy 
Vol.  19,  no.  5,  1977, 
p.  509-512. 

Abstract— A natural  externum  of  the  design  procedure  for  liquid  traced  solar  space  and  water  heating  »pt«m  n a 
simitar  analysis  fiw  solar  heating  systems  using  air  as  the  heat  transfer  fluid.  In  this  paper,  a solar  air  heating  system 
incorporating  a flat-plate  air  heater  and  packed  hed  thermal  storage  is  dcvmhcd  and  a simulation  model  for  'he 
system  is  developed.  The  results  of  many  simulations  of  the  air  heating  system  are  used  to  establish  the  relationship 
between  system  gierfoiniancc  and  the  system  design  and  meteorological  variaWcs,  The  results  are  presented  m 
analytic  and  graphical  form,  referred  to  as  an  /chart  for  solar  air  healing  systems  The  results  of  simulations  in 
several  widely  dilfcrent  climates  suggest  that  the  inhumation  prevented  in  die  /sbart  is  location  Independent 


SOLAR  HEATING  AND  COOLING. 

J.A.  Ouffie. 

ISA  Trans.,  v.!5,  1976,  p.301-5. 

Solar  (Mify  It  diacvMod  ot  art  tntrgy  mwret  that  ton  bo  rowtibd  into  ntftl  tnM|y 
form*  to  moot  o roritty  of  tim,y  iiniIi.  Tho  rnitw  briofly  onptoln*  iht  natwro  of  thra  •norgy 
ratoorto,  tbo  hlndi  of  opplicotiont  that  con  bo  morfo  vaofwl,  ond  fh*  ttofwt  of  tovorol  tyttonu 
to  whkh  If  hot  boon  applied.  More  tpoeiflcolly.  Information  on  tolar  eolfoctort,  tolar  motor 
hooting,  tolor  hooting  of  bvildlngt,  tolar  cooling  plot  other  opplicotiont,  ere  included. 


TJ  Perspectives  on  the  energy  crisis  : technical, 
1(53.2  regulatory,  environmental,  economic,  pro- 

,P<1P  soective.  / advisor/  editors,  Iicward  Gordon, 

Rcy  Meador.  — Ann  Arbor,  Mich,  s Ann  Arbor 
Science  Publishers,  clR77. 

2 v.  : ill.  ; 29  an. 

APPLICATIONS  OF  SOLAR  ENERGY  FOR  HEATING 

AND  COOLING  OF  BUILDINGS  . * 197 

(By  Ricirard  C.  Jordan  and  Benjamin  V.  II.  Liu,  University  of  Minnc-  • 
sola.  From  a publication  of  lire  American  Society  of  Healing,  Re- 
frigerating ami  Air-Comtiiioning  Engineers,  Inc.) 

A detailed  survey  iv  pven  in  rcmaikahty  compatt  formal  of  the  evnttiiiei  lung 
liisf ory  v>f  volar  energy  applications.  From  161 5 to  the  picsent.  principal  event* 

in  the  development  of  volai  cncigy  lechmfogy  are  covered.  Specific  apptica-  

Horn  ol  volar  energy  to  space  lieating  and  cooling  aie  historically  delaikd  Tuan 
“Scotty's  Castle"  (1929)  to  contemporary  vdai  icsidcnect.  This  paper  osivmc- 
ingly  dcinonvtratcs  that  solat  awareness  and  utiliratiori  ate  not  new.  hut  pail 
of  a continuing  process  of  development. 
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Inttrnatlonal  T«l«phono  and  Talagrmph 
Corporation*  Fluid  Handling  Division* 

So  liar  heatlnp  systaas  de3l«n  manual 
[Morton  Grove,  III*]  I Fluid  Handling; 
Division!  Training  G Education  Dept., 
International  Telephone  and  Telegraph 
Carp*,  t-1977* 

130  p*  in  various  paglngs  5 ill*  1 
2S  cm*  $2.50 

The  Building  Heat  Loss  Calculation  ? 

p.i-i 


Availability  of  Solar  Energy 

p.2~! 


Solar  Energy  Collectors  ^5,3-/ 


Systems 
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Solar  System  Design  Examples 

f*  S'  I 


ITT  Bell  & Gossett  Solar  Heating/ 
Cooling  System  ^ t.  fa  — j 


N7R-3MS4#  Energy  Reseetch  and  Diveloprinnl  M'.-.v  imetretion, 

Washington.  D C.  Dtv  of  Solar  Enargy 

EROA  FACILITIES  SOLAR  DESIGN  HANDSOOK 

Aug  1377  178  p tali 

(ERDA-77  651  Avail  NTIS  HC  A03/MF  A01 

This  handbook  coveis  design  of  solar  heating  systems  loi 
commercial  and  laboratory  buildings  at  Energy  Research  and 
Development  Facilities  It  includes  discussions  of  solar  energy 
fundamentals,  solar  heating  arid  cooling  technology,  systems,  and 
components,  as  well  as  a discussion  of  solar  system  economics. 
Quantitative  analysis,  with  generalised  design  and  suing  curves, 
is  presented  for  solar  heating  so  that  collector  and  other  system 
parameters  can  be  cost  economically  sired  without  a computer 
simulation  Soiar  system  design  considerations  and  guidelines, 
as  well  as  guidelines  for  developing  subsystem  specifications, 
are  presented  Thus,  this  handbook  is  both  a primer  for  the 
solar  novice  and  a reference  manual  for  the  solar  system 
designer  ERA 


THE  FORMAL  IMPLICATION  OF  SOLAR  RIGHTS 
F.  N.  Arumi  and  R.L.  Dodge 
Energy  and  Buildings 
Vol.  1,  no.  2,  October  1977, 
p.  183-191.  A i,nmi  mci/l0{i  to  determine  the  vertical 
limits  of  construction  when  solar  rights  criteria 
arc  specified  for  neighboring  structures  is 
demonstrated  and  compared  with  a computer 
based  methikl.  The  emphasis  is  placed  on  the 
methodology  and  it  includes  an  appendix 
showing  the  logic  and  the  listing  of  the  com- 
puter programs. 

TRENDS:  COMM ERC IAL/INDUSTR IAL  APPLICATIONS  SPUR 

SOLAR  DEVELOPMENT. 

W.S.  Comstock. 

ASHRAE  J.,  Nov. 1977,  p.32- 

°‘  Ihe  f,e"cl,™n's  Reel— Holiday  Inn  will  provide  apprormalely 


Qrwthari  Pichnrri  JL. 

&n/lSArth  t hot  to  uee  nolar  and  elliptic 
enen,l8e  / Richard  Crwther.  — 

197F  Denver  : Crcvther/Solar  Hroiy>r  197F. 

vii,  232  p.  : ill.  j 20  x 32  cm. 

Includes  bibliography  and  index. 

ISBN  0-910202-01-9 

I.  Solar  energy.  2.  rower  resources. 

2:  bindings— Energy  conservation*  I. 
Title. 
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jfr  Pitt^burqh  Conference  on  Modeling  and.  Simula- 

tion,  9th,  University  of.  Pittsburnh,  1977. 
pc  fiodeling  and  sinulatlon  ...  cl977. 

W77  Held  Anril  21-22.  1977. 

CFACONAL  STOCHASTIC  SIMULATION  EXPERIMENTS  ON  DIT'°  . . . 

| o 5 ?nand.  R W.  Allen  and  E.  O.  Bazques.  ' 7 - 

**  r - 

1 

! KJS  1 

“i  ritis  “t  « concluded  th.t  t»  stocks- 
Hc  dSu  yleld  satisfactory  results  for  various 
) system  configurations  while  permitting  very 

expensive  simulations. 


A76-32803  Mar  Nam.  mi  tun  ISMting,  G.  E.  Daniels. 

New  York.  Harper  and  Row,  RuWijtwr*,  lnc„  1976. 185  p.  $8.95. 

The  use  of  solar  energy  to  hat  hornet  is  ditcussed.  The 
principles  of  solar  heating  are  outlined,  and  fourteen  types  ol 
solar-heating  systems,  including  rool-teservoir  sun  heating,  the 
Trombe-Michel  solar  wall,  the  Thomason  system,  thermosyphon 
water  heaters,  glass-vacuum  heat  collectors,  and  sun-tracking  flat 
plate  collectors,  ere  deecritwd.  The  use  of  insulation  to  maximize 
heat  retention  and  the  adaptation  of  existing  structures  for  solar 
heating  are  considered.  Seaeonal  date  on  solar  radiance  for  the  U.S. 
ate  given.  C K D- 
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SOLAR  HEATING  DESIGN  BY  THE 
F-CHART  METHOD.  By  William  A. 
Beckman,  Sanford  A.  Klein  and 
John  A.  Duffle.  1977.  John  Wiley  & 
Sons,  605  Third  Ave.,  New  York,  NY 
10016. 200  pp.,  bound.  $14.95. 

This  book  provides  a practical  method 
for  designing  a solar  healing  system 
that  relies  partly  on  an  auxiliary  energy 
source.  It  considers  all  parts  of  the 
system  and  how  best  to  utilize  them. 
Chapters  are  self  contained  with  in- 
troduction, references  and  examples. 
The  contents  include  the  following: 


Description  of  solar  heating  systems 
which  can  be  designed  by  the  F-Chart 
Method;  thermal  performance  of  flat 
plate  solar  collectors;  effects  of  col- 
lector orientation  on  the  overall  per- 
formance of  solar  heating  systems; 
the  F-Chart  design  procedure;  calcula- 
tion of  heating  loads;  and  how  fuel  and 
system  costs  data  can  be  used  to  de- 
termine the  economical  optimum  de- 
sign. The  appendices  give  climatic 
data,  glossary,  conversion  tables  torSI 
and  English  units,  and  a description  of 
the  F-Chart  Method  computer  pro- 
gram. 
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TJ  Solar  Cooling  and  Heating  Forum,  Miami  Beach, 

810  1976. 

,S6l  Proceedings  ...  C19?6?3 

1976  1.  Solar  energy — Congresses.  2.  Archi- 

tecture and  solar  radiation-— Congresses,  I, 
Veziroglu,  T.  Nejat ed»  II,  United  States. 
Energy  Research  and  Development  Administra- 
tion. III.  Title*  Solar  cooling  and  heat- 
ing : a national  forum. 


ILLUSTRATED  SOLAR  <N"-  ,02>  w*°° 

I NI  ROY  CHIDE 

An  inirmluclion  t<>  mini*  solar  encigy  lor  wafer  and 
home  heating.  Begins  with  the  simplest  concepts  and 
defines  die  words  used  in  tlic  field.  Completely  illus- 
trated, with  detailed  descriptions  of  many  different 
collectors  and  some  simple  systems,  it  is  an  excellent 
way  Iff  pci  started  in  solar.  23  I apes 

HORIZON  INDUSTRIES 

12606  Burl  on  Street 
North  Hollywood,  CA  91605 


Kreider,  Jan  F.,  1942- 

Solar  heating  and  cooling  systems  : 
engineering,  practical  design  and  economics 
/ Jan  F.  Kreider  and  Frank  Kreith.  — Re-  * 
vised  First  Edition.  — Washington  : Hanis- 
phere  Pub.  Carp.,  cl977. 
ix,  342  p.  : ill.  t 25  an. 

Designed  as  a how-to-do-it  handbook,  not  a 

highly  theoretical  treatise,  the  book  focuses 

its  major  attention  on  these  areas:  conditioning. 

• introductory  information  on  solar  andtor.  II, 
conventional  energy  use  concepts  and  78 
requirements 

• fundamental  principles  of  heat  transfer 
and  the  nature  of  solar  radiation 

• practical  and  efficient  methods  of  collect- 
ing solar  energy 

• detailed  quantitative  descriptions  of  the 
practical  systems  for  heating  or  cooling  by 
means  of  solar  energy— with  analyses  of 

- ' their  economics 


TH  Wilbur,  Paul  J. 

7687.5  Solar  oooliro  / Paul  J.  Wilbur  anfl  Susuni 
#W54  Karaki.  — Philadelphia  : Franklin  Insti- 

tute Press,  cl977. 

Introduction  * — - 

Basic  Concept  * 

Absorption  Refrigeration  Systems  

Rankinc  Cycle- Vapor  Compression  Refrigeration  Systems 22 

System  Comparisons 

Energy  Storage 

Ileal  Rejection  „ --- 

Auxiliary  Energy  Sources 

Solar-Related  Systems ............ 


7 

7 

10. 


27 

30 

31 
31 
.31 
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bolar-powered  cooliny  systems  are  discussed,  with  attention 
given  to  absorption  refrigeration  systems  and  Ranktne  cycle-vapor 
compression  refrigeration  systems.  An  absorption  refrigeration  sy* 
tern  is  designed  on  the  basis  of  a detailed  treatment  of  the 
thermodynamics  of  the  lithium  bromide-water  combination  selected  I 
as  the  absorbent-refrigerant  pair.  (Attention  is  also  given  to  the  * 
artu a -ammonia  combination.)  Comparison  with  an  ideal  Carnot 
system  provides  an  indication  of  the  relative  efficiencies  of  the 
absorption  unit  and  a Rankin*  cycle-vapor  compression  unit,  which 
can  operate  at  higher  temperatures  than  the  lithium  bromide 
absorption  system.  Energy  storage,  heat  rejection,  and  the  use  of 
evaporative  coolers  or  night  radiation  for  cooling  are  also  considered. 


Action  Reprint  Series  rt7f,j.UV  ftf? 

' SWING.  INSTALLATION.  AND  OPERATION  OF 
SYSTEMS  FOR  THE  SOLAR  HEATING  AND 


I 


COOLING  OF  RESIDENTIAL  BUILDINGS,  by 
Dan  Ward.  Suiumu  Kataki.  and  Gaotga  lol  . 
Tr.ibook  developed  1>V  the  Solar  Energy  Appbca 
Irons  Laboratory  at  Colorado  Slate  Un.versity  10  j 
dcuclpp  the  capabilities  o(  hoine  budding  industry  I 
piaclitioncis  id  sue.  install,  and  operate  solai  heap  < 
mg  and  cooling  systems  lot  iesidenn.il  buddings 
1 1ns  very  extensive.  deiaded,  and  complete  manual 

cuvets  almost  all  aspects  ol  cunenisidai  energy  de- 
sign anil  installation  Onenied  toward  the  arciu 
lecl,  engineer,  and  builder  and  msiallei  ul  solai  sys 
terns  Bibliography  woikshceis  (Available  at_ 
Slightly  lower  cost  from  llie  Goveinmenl  Piloting. 

Olliqsl 

460  pages,  paperbound  (Ociobei.  19/71  . . LB  7S 


A 


DESIGN  OF  SYSTEMS  FOR  THE  SOLAR 
HEATING  AND  COOLING  OF  RESIDENTIAL 
BUILDINGS,  by  Byron  W»nn.  Suiumu  Karaki.  and 
George  Lof.  * 

ieMbook  developed  by  the  Solar  Energy  * 
Applications  Laboratory  at  Colorado  State  Umvetsi  - j j 
ty  to  tram  home  designers  and  builders  in  the  lun  J 
damentals  ol  solar  hydronic  and  air  systems  for  ^ 
space  heating  and  cooling  and  domestic  hot  water  * 
heaung  for  residential  buildings  With  Suing,  In - 
stallation,  and  Operation  of  Systems,  it  forms  a 
complete  background  m the  design  of  solar  sys- 
tems Includes  design  calculations,  heating  load, 
collectors,  storage  systems,  controls,  and  much 
more  (Available  at  slightfy  lower  cost  from  the 
GoveinmemPrinhng  Office) 

6 10 pages,  paperbound  (October.  1977)  . *1050 


Colorado*  Statu' Vnlv*r«ltft  Port 

Collins*  Solar  Baargy  Applications 
Laboratory* 

Solar  heating  and  cooling  ol 
residential  buildings  I design  of 
systess  / prepared  by  Solar  Energy 
applications  Laboratory*  Colorado 

State  University* [Washington]  : 

U*S*  Dept*  of  Cosserce  S Tor  sale  by 
the  Supt.  of  Docs**  U*S*  Govt*  Print* 
Of  Tv.  • 1977. 

64/  p»  in  various  paglngs  : ill*  ; 

38  cb* 


A78-4396 • Solar  cooling  anal  laming:  Ardtitectwal.  engi- 

neering and  legri  aspects;  Proceedings  of  the  Forum,  Miami  ••ash, 
Fla.,  Dacambar  I3-1S,  1>7S.  Votumaa  1,2,13.  Foium  supported 
by  the  Energy  Research  and  Davalopmant  Administration  and 
University  of  Miami.  Edited  by  T.  N.  Veziroglu  (Miami,  University, 
Coral  Gables,  Fla.),  Washington,  D.C.,  Hemisphere  Publishing  Corp., 
1978.  Vol.  1,  328  p - vol.  2,  382  p.;  vol.  3,  398  p.  Price  of  three 
volumes,  SI 20.  (For  individual  items  sea  A78-43969  to  A78-43999) 
Architectural  considerations  and  solar  buildings  are  discussed 
along  with  flat  plate  collectors,  concentrating  tracking  collectors, 
concentrating  passive  collectors,  aspects  of  energy  storage,  cooling 
systems,  heating  systems,  cooling  and  heating  systems,  questions  of 
system  simulation  and  control,  and  economic  and  legal  aspects. 
Attention  is  given  to  the  suntrap  insolator/insulator,  solar  aesthetics 
and  incentives,  the  solar  energy  research  facility  at  the  University  of 
Texas  at  Arlington,  an  integrated  wind/solar  dwelling  project,  solar 
energy  for  the  Hotel/Motel  industry,  an  Investigation  into  solar 
heating  with  some  methods  for  convection  suppression,  the  com- 
parative performance  of  several  flat  plate  designs,  the  characteristics 
of  a subatmospheric  distributed  flow  flat  plate  collector,  the 
performance  of  low  cost  solar  panels,  a laboratory  solar  pond, 
heliostat  structural  stability  as  a function  of  solar  heating  and 
ambient  temperature  changes,  tha  optimization  of  heat  exchangers 
for  solar  concentrators,  long  duration  earth  storage  of  solar  energy, 
the  geothermal  storage  of  solar  energy  for  electric  power  generation, 
and  a field  study  of  a solar  energy  assisted  heat  pump  beating  system. 
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TH  International  Telephone  and  Telegraph 

7413  Corporation*  Fluid  Handling  Division* 

.157  Solar  heating  systems  design  manual. 

1377  [Norton  Grove*  III*]  ‘ Fluid  Handling 

Division,  Training  6 Education  Dept., 
International  Telephone  and  Telegraph 
Carp*,  c 4.977* 

130  p.  In  various  paglngs  : III*  J 

28  cm*  $2.50 

Cover  title.  'Bulletin  TESE-576, 
revision  !•'« 


TO  Rircpean  solar  houses  : conference  at  the 
7413  North  East  London  Polytechnic  (C8) , April 
»P9  1976.  — London  ; International  Solar 

Energy  Society,  TJ.K.  Section,  [1976] 

[4],  60  p.  : ill.,  plans  ; 30  cm. 

Cover  title. 

Includes  bihliooraphical  references. 
ISEN  O-904963-11-X 

1.  Solar  heating—Oongresseo.  2.  Solar 
houses — Europe,  Astern  Congresses.  I. 
International  Solar  Energy  Society. 

ll.K.  Section.  697’  .70*09-1 


TJ 
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•C53 


Chauliaguet,  Charles 

L'energie  solaire  dans  le  batiment  / par 
Charles  Chauliaguet  assists  de  Pierre 
Baratsabal  et  Jean-Pierre  Batellier. 

Paris  : Editions  Eyrolles,  cl977. 

2020  n.  : ill.  ; 25  cm. 

1.  Solar  energy.  2.  Architecture  and 
solar  radiation.  I.  Baratsabal,  Pierre. 
II.  Batellier,  Jear*=Pierre.  II.  Title. 

621.47  . 


DESIGNING  AND  BUILDING  A SOLAN  MOUSE: 

YOUR  PLACE  IN  THE  SUN.  Nelson,  D.  

Chariot!*,  VT;  Garden  Nay  Publlehlng  (1977). 
282p.  *6.95. 

Solar  apace  heating  In  peat  and  present 
architecture  la  reviewed  in  Chapter  1*  In 
Chapters  2 through  Sf  the  basic  methods  and 
principles  at  operation  of  passive  and  active 
eolar  heating  are  presented.  The  purpose  Is 
to  describe  hov  particular  types  of  solar 
equipment  Tit  Into  the  overall  heating-system 
design . The  operation  of  a solar  heating 
system  is  presented  as  a series  of  three  steps: 
solar  heat  collection,  Its  storage,  end  Its 
distribution  to  the  house  Interior.  In 
Chapter  6,  solar  heating  Is  shovn  to  be  part  of 
a total  approach  to  energy  conservation  In 
betiding,  and  Is  termed,  ’ 'eeodesSgn,* ' to 
describe  the  many  techniques  of  house-planning 
end  construction  that  can  bs  used  to  reduce 
feel  consumption.  Chapter  7 compare*  el* 
•Ittrnitivt  approaches  to  tolar  houaa  hMtlnfi 
each  elth  different  Instillation  cost*  and 

heating  energy  results.  These 
rsnglng  fro*  a email  eoler  installation  (for 
domestic  eater  heating  or  auxiliary 
heating  only)  to  a lerge-cepsetty  *°l«r  ■*me* 
heating  system,  are  compared  In  te™» 
economic  payback  In  four  northern 
The  methods  of  calculation  are  described  In  *n 
Append  lx  by  ehlch  reader*  can  evaluate  their 
oen  choices  In  terms  of  local  climate. 
Installation  coat  and  financing  chargee.  in* 
baale  steps  In  planning  a eoler  house  P™!*" 
ere  described  In  Chaper  6,  fro*  Pj*""1"" 

and  design  to  construction,  and  checklists  ere 
provided  of  Important  points  to  consider  und»f 
each  of  thee*  topic*.  The  *•«»  ««• 
to  proceed  toeerd  realising  a eoler  project 
diseases*.  Thee*  Include  eorklng  elth  •ol"r 
design  consul  tents,  equipment  suppliers,  end 
builders.  (HCU) 


Cbouard,  Philippe 

Bilan  therrdaue  d'une  rvtison  solaire  i 
methode  de  calcul  rapide  / Philirpe  Cbouard, 
Henri  Michel,  Michel  F.  Simon.  — Paris  : 
Editions  Eyrolles,  ln77. 

164  p.  : ill.  — (Collection  de  la  direc- . 
tion  des  etudes  et  recherches  d' electricity 
de  France  ISSN  0399-4198) 

Includes  index. 

1.  Solar  houses.  2.  Solar  heating.  I. 
Michel,  Henri,  joint  author.  II.  Simon, 
Michel  F.  joint  author.  III.  Title. 

III.  Series.  697'. 73 
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THE  SOLAR  HOME  BOOK.  By 

Bruce  Anderson  with  Richael  Rior- 
dan.  1977.  Cheshire  Books,  Church 
Hill,  Harrisville,  NH  03450,  297  pp., 
paperback  $7.50. 

An  introduction  and  guide  to  the  residential 
uses  ot  solar  energy,  it  focuses  on  the  ap- 
plication o!  solar  heating  to  home  design 
and  includes  detailed  discussions  ol  solar 
cooling  and  water  heating.  Headings  in- 
clude solar  architecture,  fundamentals, 
direct  solar  heating,  passive  systems,  in- 
direct solar  energy  systems,  do-it-yourself 
information,  and  an  appendix  including 
climatic  and  design  data.  Also  provided  are 
directories  ot  architects,  designers  and 
engineers  and  manufacturers  of  solar 
equipment. 


TH  Solar  dnllios  daalsn  concept*.  Maw 

7413  York  s Drake  Publlehers,  1977. 

,S6  144  p.  s ill.  ; 22  x 28  ce.  pbk. 

: S6.95 

1.  Solar  heating.  2.  Solar  houses 
Design  and  construction. 

728  77-6919  0-847315-74-6  77V31587 

TH  Applications  of  solar  energy  for  heating  and 
7413  cooling  of  buildings  / edited  by  Richard  C. 
,A46  Jordan  and  Benjamin  Y.  H,  Liu,  prepared  by 
1977  the  American  Society  of  Heating,  Refrigera- 
ting and  Air-Conditioning  Engineers,  Inc. 
under  contract  no.  H-2352R  for  the  Depart- 
ment of  Housing  and  Urban  Development,  En- 
ergy, Building  Technology  and  Standards 
Division  and  the  B>argy  Research  and  Develop- 
ment Ackninistraticn,  Offioe  of  Solar,  Geo- 
thermal and  Advanced  Energy  Systems,  Division 
of  Solar  Energy.  — New  York  : ASHRAE, 
1977.  (Continued  cn  card  2) 
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TH  Applications  of  solar  energy  for  heating  and 
7413  cooling  of  buildings  ...  1977.  (Card  3) 

.A46  and  Air-Conditioning  Engineers.  IV. 

1977  United  States.  Dept,  of  Housing  and  Urban 
Development.  Division  of  Energy,  Building 
Technology  and  Standards.  V.  United  States. 
Energy  Research  and  Developnent  Administra- 
tion. Division  of  Solar  Energy. 


Practical  guide  to  solar  hemes  / bv  the 
editors  of  Hudson  heme  guides.  — Mew 
York  ; Van  Mostrand  Reinhold  Co.,  1978, 
C1977. 

143  p.  : ill.  (seme  col.)  : 29  an. 
Bibliogranhv:  p.  140. 

ISDN  0-442-22594-6 
1.  Solar  houses.  I.  Hudson  hone  guides. 
II.  Solar  home. 
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Koyaf  society  ot  Lonoon  reo./,  ■' 

Philosophical  Transactions,  1980 

Ser.A,  v.295,  no. 1414 

SOLAR  ENERGY.  (A  discussion  held  Nov. 15-16,1978. 
Organized  by  George  Porter  and  HI 11 1am  Hawthorne). 

G.  O.G.  Lof  f 

Solar  space  heating  with  air  and  liquid  systems 
B.  J.  Brinkworth 

Results  of  solar  heating  experiments/^  / 


J.  B.  Comly  - 

Solar  heating  and  air  conditioning  /-  ‘ f 
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TJ  International  Svnposlun-Workshop  on  :0lnr 
*10  Energy..  Cairo,  197*. 

•1^3  InrornscistjAl  5ymposIun-trorkshon  on 

1Q7H  Solar  Er.orry  : [nvnnoslun  lectures],  16- 

22  June  l°7«rl,  Cairo,  Egypt  / presented  by 
Clean  Energy  Research  Institute,  University 
I Wicmi,  Florida  ; sponsored  by  National 

Science  Foundation  ; edited  bv  T.  Ncjat 
Vezironlu.  Homer  W.  Hiser.  — t«;.l  -q  n 
PRINCIPLES  OF  SOLAR  COOLING  AND  HEATING  / ' 

A.  J.  Parker,  Mueller  Associates,  Baltimore,  Maryland,  U. 

SOLAR  HEATING  AND  VENTILATING  BY  NATURAL  MEANS/  '.’/ 

E.  Bllgen,  Ecole  Poly technique,  Montreal,  Quebec,  Canada 

TH  Thermal  storage  and  heat  transfer  in  solar 
\r,o  energy  systems  t presented  at  the  winter 

•T43  annual  meeting  of  the  American  Society  of 

Mechanical  Engineers,  San  Francisco,  Cali- 
fornia, December  10-15,  1978  / sponsored  by 
the  Solar  Energy  Division,  ASME,  the  Heat 
Transfer  Division,  ASME  ; edited  by  Frank 
Kreith  ...  [et  al.].  — New  York  : ASME. 
cl978.  * 

v,  79  p.  : ill.  ; 28  cm. 

Includes  bib-  liographical  references. 

1.  Solar  heating — Congresses.  2.  Heat 
storage.  3.  Heat — Transmission.  I. 

Kreith,  Frank.  II.  American  Society  of 
Mechanical  Engineers.  Solar  Energy  Divisiji 
III.  American  Society  of  Mechanical  Engi- 
neers. Heat  Transfer  Division. 


TH  Anderson,  Bruce  H 

TU13  Solar  energy:  fundamentals  in  building 

,A5  design  / Bruce  Anderson*  — New  York  : 
1977  McGraw-Hill,  el977# 

ix,  371*  P.  i HI*  *»  25  cat. 

Containing  practical,  nontechnical  in- 
formation on  virtually  every  aspect  of 
the  collection  of  solar  heat,  this 
reference  book  covers  good  building 
design,  passive  uses  of  solar  energy,'. . 
complex  solar  HVAC  sysiems  ano 
solar  water  heating.  Reflecting  the  > 
author’s  extensive  experience  in 
building  design,  general  contracting, 
product  development,  systems  engi- 
neering. consulting  and  social  impact 
and  utilization  research,  the  volume 
compares  the  relative  merits  ot 
various  methods  of  sotar  collection.  It 
shows  professionals  how  to  evaluate 
products  and  detect  ineffective  equip- 
ment. One  section  discusses  methods 
of  incorporating  the  collection  of  solar- 
heat  into  the  actual  fabric  of  the 
building  itself.  A major  theme  is  energy 
conserving  design,  including  weather 
and  insulating  values  of  materials.  In 
addition,  the  book  features  a step-by- 
step  process  for  determining  the  out- 
- put  ol  solar  collectors  and  their  proper 
size  tor  a given  building. 


T4  SOLAR  ENERGY  FOR  HEATING  ANO  COOLING  OF 

810  BUILDINGS.  (Energy  Technology  Review  No.  7)  by  Arthur 
• P37  R-  Patton.  1975.  Noyes  Data  Corp,  Park  Ridge.  NJ  07656 
328  pp.,  bound.  $24. 

The  beginning  chapters  deal  with:  Components  for  solar 
heating  and  cooling  systems.  Chronokjgy  of  experrmental 
systems;  Descriptions  of  experimental  systems;  Stmufafed 
systems:  Feasibility  studies  for  large  scale -applications.  The 
next  three  chapters  are  taken  from  studies  prepared  by 
General  Electric,  Westinghouse  and  TRW.  The  next  chapter 
is  about  the  Colorado  Slate  University  integrated  system, 
he  last  two  chapters  are  Other  ongoing  and  proposed  re- 
search. and  commercially  available  solar  hardware. 


TH  Foster,  William  Murchison,  1931- 
7l*13  Homeowner* s guide  to  solar  heating  & eool- 

.F67  ing  / by  William  M.  Foster.  — 1st  ed.  -- 
Blue  Ridge  Summit,  Pa,  : G/L  Tab  Books, 
C1976. 

196  p*  : ill.  j 22  cm. 

A practical  hamtlxjok  for  consumer's  guidance  on  solar  healing/ 
cooling,  the  teat  covets:  system  components,  typical  system  airange 
ments,  sizing  of  system  and  major  components,  and  special  dis- 
cussions of  solar  water  heaters  and  solar  heating  of  swimming  Bflttli. 

Contour  maps  of  annual  heating  degtee  days  and  mean  solar 
radiation  ate  presented  for  the  continental  U.S.  (48  states),  along 
with  numerical  data  for  the  50  states.  Abundant  diagrams  and 
photographs  illustrate  the  layout,  assembly,  and  functioning  of 
components,  subsystems,  and  systems.  Numerous  particular  solar 
heating  installations  are  described  as  illustrative  examples.  R.D.V. 


•v 

flio 

•R3£ 


Rankins,  William  R. 

solar  energy  notebook  / written  by 
William  H.  Rankins  III  and  n>vid  A.  Wilson; 
Photography  by  Faria  A.  Ashkar.  — Black 
Maintain,  n.  C.  : Iorien  House,  cl976. 

5*  p. 
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Chapter  1 

The  Availability  of  Solar  Ehexgy 

13 

Chapter  2 

Solar  Collectors 
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Chapter  3 

Heat  Storage 

19 

Chapter  4 

Heating  Equipment 

21 

Chapter  5 

Hot  Water 

23 

Chapter  6 

A Wan  House 

you*  HONE'S  SOLAR  POTENTIAL.  Sputgasg, 
R-  Barrington,  NJ;  Edaund 
Sc I ant  If Ic  Co.  (1976).  60p. 

Thla  survey  book  offers  a professional 
aathod  of  as. easing  your  property's  solar 
potantial.  Chapter  I ravlaus  tha  suitability 
of  solar  anargy  and  tha  world  anargy  crisis. 
Chapter  II  poses  tha  tan  aost  frequently  asked 
questions  about  free  solar  energy  and  provides 
the  answers.  Chapter  III  surveys  tha  fringe 
banaflts  about  solar  anargy.  Chapter  IV  fiata 
***•  outran  najor  factors  concerning  the 
evaluation  of  tha  hose's  solar  potantial.  Its 
existing  heating  system;  Its  hast  lose;  Its 
orientation  and  available  sunlight;  Its  roof 
slope;  its  exposure  to  sunlight;  Its  indoor 
i natal  1st  ion  restrictions;  and  its  outdoor 
installation  restrict  ions.  The  folloulng 
chapter  will  tali  you  why  each  of  these  factors 
Is  so  inportant;  how  it  affects  your  hose's 
solar  potantial.  Tally  sheets  are  provided  on 
vhlch  to  acora  each  solar  potantial  factor. 

Tha  booh  also  includas  I lata  of  Inforsation 
•oarcta,  booki,  author*,  government 
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1977 
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V. 


Bemenv,  Justin  A. 

Survey  of  the  emerging  solar  energy  in- 
Aietry  / ocroiled  and  written  bv  JUstin  A. 
Berenv  ; edited  hy  Francis  ifeNinter.  — 

1977  ed.  — San  Mateo,  Calif.  ; Solar 
Biergy  Information  Send  opr.  r1Q77. 
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AND  PUBLIC  BUILDINGS. 


41 

81 


VII.  HEATING  AND  COOLING  - AGRICULTURE  . . . . ...... . 107 

Optimal  loauUtlo.  of  Pip*,  ud  Tub  for  Solar 
Heatiag  Systems.  Topical  Report. 

ALO-5319  2 PC  S5.25/MF  S3. 50 

A compact  and  time  effective  insulation  design 
procedure  for  solar  heating  system  piping  and 
water-filled  thermal  storage  tanks  was  developed. 

Recognizing  the  pcrticular  sensitivity  of  solar  sy- 
stems to  cost,  the  economic  aspect  of  the  problem 
is  treated  by  a comprehensive  present-value  life- 
cycte  cost  analysis.  In  the  development  of  the  me- 
thod, a numerical  sensitivity  analysis  was  performed 
to  determine  the  relative  effects  of  all  relevant  in- 
dependent variables  (within  their  pertinent  ranges) 

. on  piping  and  tank  heat  transfer  coefficient  values. 
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bay;AoregonL  mathew  S0LAR  H0USE  at  coos 

[/  3oh"  S.  Reynolds,  M.  Steven  Baker, 

f'  ulthw  Gray ’ Milt°n  B-  Larson  «"<*  Henry 

S°232  Energy’  Vo1*  19’  no-  3’  1977»  P-  219- 

nn'IhT,  l°’V 'if™  R;'y’0,c*on  " *”  WPis*  solar  house  in  several  respects: 
HS  location  on  ihe  cloudy  winter  Oregon  coast 

Its  combination  of  ncar-vcrtical  collector  and  ne.n-horiznnla!  reflcclor 
Its  unusually  large  8.000  gallon  storage  lank. 

Its  combination  of  near-identical  collectors;  one  on  tbc  house,  the  other  freestanding 
I his  paper  assesses  the  contributions  made  by  solar  energy  in  space  heating. 


NM1MU#  tittle  (Arthur  D.J.  Inc,,  Cambridge,  Man, 

tOLAR  HEATING  AND  COOUNQ  OF  BUILDINGS  tBHACOBI 
COMMERCIALIZATION  REPORT.  FART  t:  ANALYSIS  OF 
MARKET  DEVELOPMENT.  VOLUME  2 Final  Resort 

Sep.  1977  88  p 

(DOE/ TIC- 1007 If  Avail:  NTIS  KC  A05/5nF  AOI 

The  SHACOB  Commercialization  Model  is  designed  to  gauge 
the  impacts  of  selected  Federal  incentive  programs  to  encour- 
age the  development  of  solar  energy  equipment  for  hot  water 
heating,  space  heating  and  space  cooling  in  residential  and 
commercial  buildings.  The  model  was  implemented  as  a FORTRAN 
program  and  rs  presently  running  on  the  FEA  computer  system 
It  is  used  via  the  super  WYLBUR  data  management  system  at 
FEA  Some  modeling  results  are  presented  DOE 


A7934017  The  solar  house.  J.  P.  Michel  (Oldie  des 

Architectes,  Neuilly-sur-Seine.  Hauls  de-Seine,  FranceJ.  In:  Alrerna- 
hve  energy  sources;  Proceedings  of  the  Miami  International  Confer- 
3dC»2  " Deeember  -7-  >9”.  Volume  2,  (A79- 

Mtfl-901  Wa5h'n9,0n-  D-C-.  Hemisphere  Publishing  Corp.,  1978, 

a.rK*  relating  to  solar  houses  in  France  are 

fure  and'er^3-15  '*  ” °"  «>,ar  ^Hcrn  design,  bouse  architec- 

KSS of  hea,in9- ***■  *>'-  7 

BJ. 


54431  (DOE/TIC— 10385)  Solar  bestial  aad  cooliag  of  bulM- 
lap  (SIIACOB)  commercialisation  report:  option*  and  strategic*.  Part 
A.  Volume  II.  Technical  report.  Final  report.  (Midwest  Research 
Inst.,  Kansas  City,  MO  (USA);  Federal  Energy  Administration, 
Washington,  DC  (USA)).  15  Jul  1977.  18lp.  Dep.  NTIS,  PC  A09/ 
MFAOI. 

The  national  and  regional  perspectives  for  SIIACOH  are 
presented.  An  overview'  is  given  of  the  participants  in  SIIACOB 
commercialization.  Economic,  institutional,  legal,  and  other  barriers 
constraining  commercialization  arc  discussed.  Various  analytical 
models  are  examined  which  project  the  future  extent  of  SIIACOB 
use  or  market  penetration  and  future  SIIACOB  ;o  US  energy 
supplies  under  alternative  government  policies.  The  results  for  the 
baseline  case  (no  further  government  action,  of  several  market 
penetration  models  are  presented.  Possible  ways  to  overcome  each 
of  the  barriers  are  presented.  Qualitative  analyses  are  giveu  for  the 
various  incentives.  Each  incentive  is  examined  to  assess  its  impact  on 
barriers  to  SIIACOB  commercialization  and  its  impact  on  various 
income  and  interest  groups.  Individual  incentives  arc  compared  and 
combined  into  alternative  policy  strategies  and  options.  (MHR) 

$4432  (DOE/TIC — 10386)  Solar  beating  and  cooliag  of  build- 

ings (SIIACOB)  commercialization  report:  options  and  strategies.  Part 
A.  Volume  III.  Appendices.  Final  report.  (Midwest  Research  Inst., 
Kansas  City,  MO  (USA);  Federal  Energy  Administration,  Washing- 
ton. DC  (USA)),  15  iul  1977.  I68p,  Dep.  NTIS.  PC  A08/MF  A01. 

The  following  appendices  are  included:  industry  activities, 
solar  commercialization  activities  at  the  stale  and  local  level,  electric 
utility  interface,  description  of  the  computer  model,  and  comparison 
with  other  energy  investments.  (MHR) 

54433  (DOE/TIC— 10648)  Solar  beating  and  cooling  ol  build- 
ings (SIIACOB)  commercialization  report.  Part  B:  analysis  of  market 
development.  Volume  III.  Appendices.  Ftaal  report.  (Little  (Arthur 
D).  Inc.,  Cambridge,  NIA  (USA)).  Sep  1977.  59p.  Dep,  NTIS,  PC 
AW/ME  AOI. 

The  appendices  include  documentation  of  the  SIIACOB 
Commercialization  Model,  the  underlying  Model  assumptions  and 
the  resulting  data  base,  and  incentives.  (MHR) 

54434  (DOE/TIC — 10744)  Solar  heating  and  cooling  of  build- 
ings (SIIACOB)  commercialization  report.  Part  B:  analysis  of  market 
development.  Volume  I.  Executive  summary.  Final  report.  (Little 
(Arthur  D.),  Inc.,  Cambridge,  MA  (USA)).  Sep  1977.  25p,  Dep. 
NTIS,  PC  A02/MFA01. 

The  following  are  summarized:  programs  objective  and 
scope,  quantitative  results,  discussion  of  financial  incentives,  model 
philosophy  and  description,  industry  infrastructure,  and  market  re- 
search. (MHR) 


TH  Braden*  Spruill.**  1953— 

Graphic  standards  oi  solar  tnargy  / 
#U*|  Spruille  Braden  ilia  Boston  • CBI 

Pub.  Co.,cl977. 

212  p.  : HI-  J 21  x 27  cs. 

Includes  index. 

i.  Solar  heating  Graphic  Methods. 

2.  Solar  houses  Design  and 

construction  — Graphic  methods.  I. 
Title. 

687.78  77-12217  0-843601-66-3 

77V33784  

'iwiiii'  ’•••  ’ ‘ ■ 

TO  Saakolay,  S.  V. 

7411  "Solar  crvercTV  and  Hiildinq  / S.  V. 

.SQfi  S7io>colav.  — 2d  ed.  — Tendon  * 

1<»77  teotural  Press  i Mew  York  : Hals  ted  Press 
Division,  Wiley,  1077,  cl°7S, 

174  n.  t ill.  i 31  an. 

Incites  MhUoaraphical  references 
and  index. 

ISFN  0-470-00235-2  (Wilev) 

1.  Solar  heatim.  2.  Solar  enemy. 

3.  Solar  houses*  I.  Title. 

MV  .in 

Du  (tic,  J c lilt  A.,  Joint  author 


TH  DecRaan*  William  A. 

74  13  io  Ur  heating  design,  by  the  f— chart 

,i)4  tcvlhcii  / \« . A.  Heckman,  S»  .*•  Klein, 

.1.  A.  Cut  lie.  No.  York  : Wiley,  1 J77. 
xv,  2i)0  j. . I ill.  . 24  cm. 

•A  II  i Icy-lntcr-scicncc  pub l ic«  l ion • ' 
Includes  index.  lUfcilotrnphyl  K - 
I . Stlar  h c « t i rva  • 1 . I-  C II A I.T 

(Computer  frcflraia  )•  l.  Klein,  Sanford 
A • , jo  i ivt  au  t Ito  r . I 1 • Du  J fie,  John 
A.,  joint  author.  111.  Title. 
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BIO  and  (Jnlvcrnity  ojE  Saoltatchoirant 

* S49  1076. 

1976  Applications  of  solar  energy  s 

proccofllnRn  of  the  Solar  F.norpy 
Scnlnar  / editor*  Peter  «I.  Catania. 
Retina,  Sasic.  5 University  of  PcRlna* 
Canadian  Plalnn  Research  Center*  1076.' 
Solar  Heating,  . | 

Ray  E.  Chant, 

Director  of  industrial  Research,  University  of 
Manitoba,  Winnipeg,  Manitoba  .....  48 

Solar  Cooling, 

E.  Bllgen,  Genie  Mechanique,  Ecole  Poly technique, 

Montreal,  Quebec  .....  .....  65 


Solar  Energy  Demonstration  Home  in  British  Columbia, 
Eric  Hoffman,  Consulting  Engineer,  Surrey,  B.C.  - - 

An  Active-Passive  Solar  Energy  Demonstration  Home, 

D.  Lorriman,  Architect,  Mississauga,  Ontario  - • • • 

A Mini-Utility  Dwelling  Concept, 

J.  A.  Wadsworth,  Technology  Group,  Central  Mortgage 
and  Housing  Corporation,  Ottawa.  .....  
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810 

•S48 

1976 

V.6 


Photovoltaics  and  materials  : joint  oonfer- 
onoe*  American  Section*  International  Solar' 
Energy  Society  and  Solar  Energy  Society  of 
Canada*  Inc.*  August  15-20*.  1976*  Winnipeg 
/editor*  K.  W.  Boer.  — Cape  Canaveral* 
Fla.  : American  Section  or  the  Interna-, 
tional  Solar  Energy  Society.  cl976. 

x*  348  p.  t ill.  * 28  cm.  — (Sharing 
the  sun  ; v.  6) 

"Contains  section  7 and  12." 
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MOTHER'S  SOLAR  HEATING  STSTEM. 

The  Mother  Earth  News,  no.  36,  May  1976,  p. 96-98- 


It'i  been  almost  • yew  since  MOTHER  Mt  out  to  warm 
1,600  iquare  feet  of  her  editorial  office  tpace  with  the 
jun  . and— as  we  reported  on  page  100  of  our  last  issue— that 
original  goal  is  now  a reality.  Today,  MOTHER'*  editorial 
department  is  (at  (east  in  part)  solar  heated.  And  we're  tanta- 
lizingly  close  to  using  the  sun  to  supply  a full  100%  of  the 
Btu't  we  need  to  warm  that  1,600  squara  feet  right  through 
the  winter! 
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(Card  2) 


RETROFIT  SYSTEMS 


RESIDENTIAL  SOLAR  HEATING  RETROFIT  IN 
THE  URBAN  ENVIRONMENT 


A STATUS  REPORT  ON  THE  USAFA  SOLAR 
ENERGY  PROGRAM 


ENERGY  CONSERVATION  THROUGH  RESIDENTIAL 
SOLAR  RETROFIT 


SOLAR  RETROFIT  OF  A HOME  IN  GRANTON, 
ONTARIO 


PROJECT  SUNSHOWER:  SAN  JOSE  STATE 
UNIVERSITY  DORMITORY  RETROFIT  TO  SOLAR- 
ASSISTED  WATER  HEATING 


SOLAR  RETROFIT  APPLICATIONS  FOR  PUBLIC 
BUILDINGS 


A RETROFIT  SOLAR  HEATING  SYSTEM  CON-* 
STRUCTED  WITH  SALVAGED  AND  READILY 
AVAILABLE  COMPONENTS  DESIGNED  FOR 
SELF-INSTALLATION  BY  LOW  INCOME  FAMILIES 


SYSTEM  PERFORMANCE  OF  FIRST  RESIDENTIAL  ,, 
SOLAR  INSTALLATION  IN  CHARLOTTESVILLE, 
VIRGINIA  U.S.A.  (RETROFITTED  INDOOR  5.  Pool.) 


Enginsorfftvj.  ns. 5, 

^ Buildings,  Solar 
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v.10 


'A  t *«;«*■ 


Business,  ccmmerlcal,  poster  session,  mis- 
cellaneous : joint  conference,  American 
Section,  International  Solar  Fiiergy  So- 
ciety and  Solar  Energy  Society  of  Canada, 
inc.,  -August  15-20,  1976,  Winnipeg  / edi- 
tor, K.  VI.  Doer.  — Cape  Canaveral,  Fla.  : 

THE  CRAIN  SOLAR  HOUSE,  A CASE  STUDY  IN 
THE  ARCHITECTURAL  AND  ENGINEERING  DESIGN 
PROCESS  AS  APPLIED  TO  SOLAR  HOUSING  FOR 
PUBLIC  SALE 


REPORT  ON  THE  DESIGN,  CONSTRUCTION,  AND 
MARKETING  OF  TWO  SOLAR  HEATED  SPEC  HOUSES 


MINIMUM  ENERGY  BUILDING  - THE  FIRST 
WINTER’S  OPERATION 


A MODULAR  SOLAR  HOME 


THE  PERFORMANCE  OF  HOMEMADE  SOLAR  COLLEC- 
TORS AT  THE  STOCKTON  STATE  COLLEGE 
"ENERGY  HOUSE" 


A 100%  SOLAR  HEATED  GREENHOUSE  DEMON- 
STRATION IN  ONE  OF  THE  COLDEST  CITIES 
IN  THE  UNITED  STATES 


DESCRIPTION  AND  ANALYSIS  OF  A NOVEL  PASSIVE 
SOLAR  HEATED  AQUACULTURE/GREENHOUSE  COMPLEX 
NEAR  SEATTLE,  WASHINGTON 


Power  sources,  Solar  - Heating  & cool f ng 
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TJ  Solar  Energy  Seminar,  Unlvaralty  of 

810  Bogina  and  UnlvarBltjr  of  Saskatchewan! 

• S49  1976* 

1976  Applications  of  solar  energy  : 

proceedings  of  the  Solar  Energy 


TJ  International  find  U.S.  nroqranR,  .solar  flux  : 
810  joint  aonfcrenoc,  TVrericnn  Section,  Inter- 

.S‘18  national  Solar  Energy  Society  and  Solar  En- 
1976  ergv  Society  of  Canada,  inc. , August  15-20, 
v.  j 1076,  Winnipeg  / editor,  K.  W.  Seer.  — Cape 


Seminar  / editor,  Peter  J • Catania* 
Bogina,  Saak.  : University  of  Regina, 
Canadian  Plains  Research  Center,  1976* 

1.3  Solar  Heating, 

Hay  13.  Chant, 

Director  of  Industrial  Research,  University  of 
Manitoba,  Winnipeg ,•  Manitoba 

1.4  Solar  Cooling, 

13.  Uilgen,  Genie  Mochanigue,  Ecole  Polytechnique, 

- Montreal,  Quebec . 6S 


Cfc'V'*  fit 

- CM-150,345,  Administrative  Report  1976  ' 

ADMINISTRATIVE  REPORT.  1776  BICENTENNIAL  1S76  » 

NASA-ASEE  SUMMER  FACULTY  FELLOWSHIP  PROGRAM 
RESEARCH.  (Prepared  for  NASA  HQ,  Office  of 
Only.  Affairs).  Aug. 1976. 


DEVELOPMENT  AND  IMPLEMENTATION  OF  83 

STANDARDS  FOR  SOLAR  HEATING  AND  COOLING 
APPLICATIONS 

SOLAR  RESIDENTIAL  DEMONSTRATION  PROGRAM  91 

NSF  SOLAR  ENERGY  PROGRAMS  IN  TRANSITION  101 

RECENT  CANADIAN  ACTIVITIES  IN  SOLAR  J06 

HEATING 

THE  UNITED  STATES  NATIONAL  PROGRAM  FOR  126 
THE  DEMONSTRATION  OF  SOLAR  HEATING  AND 
COOLING  IN  BUILDINGS;  PROGRESS  REPORT 


THE  CURRENT  TECHNOLOGY  FOR  SOLAR  HEATING  142 
AND  COOLING 


PROSPECTUS  ON  COMMERCIALIZATION  OF  151 

SOUR  HEATING  AND  COOLING  SYSTEMS 


Mr.  John  Russell 
Instructor 
Calhoun  College 

«i  ' 

Research  - ASEE 
- Research  • NASA 
, Education 


Baseline  Studies  on  the 
Experimental  Design  and  Test  Criteria 
for  Evaluating  the  Biodegradability 

sou^Lr?dnrn^Toscity  of  proi>“cd 
'r6  n i 


Mo— *ay  (TanMI  El,  Inc.  Lynchburg.  Va.  * 
SOEAR  MEATHM  mm  KMT  AILED  AT  IVWCNDUMt 
VHMMIA 

1 D*c  1*79  174  p 
(Contract  E[49-18)  2388) 

INASA-CR  150729)  Avail:  NT1S  HC  A08/MF  A01  CSCt 
10# 

A aotar  tpaca  and  domas tic  hot  want  prahaatinfl  aynam 
aM  daaignad  and  initaMad  in  a (atroMtad  1780  sq  ft  ofhc* 
budding  Uia  400  sq  ft.  watat  corriad  Rat  plana  coBactor  m moun— d 
facing  aouth  at  a 50  dag  slop*  on  tha  flat  roof  of  an  adpoining 
waiahou—  which  shalt.is  a 2.000  gal  inaulatad  siad  tank  with 
a Kit  urn-tic  inianor  lining  In  addition  to  tha  coRacior  and  Mia 
lank.  *lha  ayatam  compriua  a g—  auaiMiaiy  boriar.  a duel 
distribution  system  uMuing  a hot  watar  duct  cori  and  watef-to- 
air  hast  pump,  and  a hot  watar  preheater  Tha  systam  is 
automatic.  Installation,  operation.  and  maintenance  mstructiooa 
a—  inckiMad.  AJt  H. 
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1976  Society  of  Canada,  Inc.,  August  15-20*  1976. 

v.4  Winnipeg  / editor,  K.  W.  Doer.  — Cape 

Canaveral*  Fla.  t American  Section  of  the 
International  Solar  Energy  Society*  cl976. 

PASSIVE  SYSTEMS 

THE  SOLAR  FAN  ( SOLAR  INDUCED  DRAFT 
AIR  CONDITIONING  SYSTEM) 

A PASSIVE  SOLAR  HEATED  HOUSE:  DESIGN 
AND  CONSTRUCTION 

*A  NON-TECHNICAL  EVALUATION  OF  FOUR 

different  concrete  wall  solar 

COLLECTOR  CONFIGURATIONS 

CLIMATE  BASED  SOLAR  HOUSE  DESIGN: 

HOT  AND  HUMID  CHARLESTON-,  S.C. 

THE  SUNERGY  LOUVER  DRAPE  - A UNIQUE 
PASSIVE  SOLAR  HEAT  COLLECTOR  5 
REFLECTOR 
THE  ILLINOIS  HOUSE 


1 

Proceedings  of  the  9olar  energy  for  hot  watsar 
heatincr  one-day  vrorksbop,  April  15*  1976, 
University  of  Hawaii  at  Manoa,  Canpus  Center  , 
Ballroom  / [conducted  by  University  of  Hawaii*. 
Center  for  Engineering  Research,  mwaii 
Natural  Energy  Institute  dn  cooperation  with 
American  Institute  of  Architects  et  al.].  — 
(Honolulu  : University  of  Hawaii  at  Manoa* 
11976] 

vi,  74  p.  : ill.  t 20  an. 

Bibliography:  p.  22. 
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A-  FORCED  CIRCULATION  SYSTEM  FOR  SOIAR  WATER  HEATING 
G.J.  Parker 

Solar  Energy,  v.l8,  no. 5,  1976,  p. ^75-^79 

The  work  reported  here  give*  Ihc  results  of  a final  year  student 
project  carried  out  under  the  supervision  of  the  author  to  esammg 
the  possibility  of  using  a forced  circulation  system  also  operated 
try-  solar  energy  via  solar  (photovoltaic)  cells.  The  cost  of  such  a 
device  could  be  offset  by  savings  in  using  the  enisling  ground  level 
storage  tank  and  savings  in  the  sire  of  the  interconnecting 
pipework  required.  Such  a system  would  also  Ire  to  some  c stent 
Keif-controlling  in  that  pumping  would  only  occur  at  the  times 
when  the  absorbers  were  also  receiving  solar  radiation. 

The  study  first  examined  the  characteristics  of  solar  cells,  then 
HU  estimate  of  the  power  requirement  for  a typical  installation  was 
imade.  A motor-pump  unit  was  developed  which  met  some  of  the 
requirements  and  finally  the  unit  was  tested  m a simple  solar  water 
heating  circuit. 


SOLAR  POOL  IlEATF.RS  (No.  101)52.00  j 

II  yiwii  arc  planning  lotnMnll  a solar  pool  heater.  or  arc 
just  curiti niv  about  them.  this  publication  is  a must. 

SOI  Alt  I’OOI.  III-AI  l.ltS  slarls  with  a description  of 
bow  pools  lose  heal  ami  ways  to  slop  it.  'Ilicn.  il  goes 
■ on  lo  describe  and  cvafualc  many  of  Ihc  solar  pool 
beat  in  i;  syslcrns  now  on  Ihc  market.  Finally,  yon  are 
sliowni  how  to  design,  build,  and  install  your  own  do- 
il-yoorseir solar  pool  healer.  Well  illustrated,  32  Pages 

HORIZON  INDUSTRIES 

1 2606  Burton  Street  j 

North  Hollywood,  CA  91605  I 
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Solar  systems,  simulation,  design  : joint 
conference,  American  Section,  International 
Solar  Energy  Society  and  Solar  Etergy 
Society  of  Canada,  Inc.,  August  15-20,  1976. 
Winnipeg  / editor,  K.  W.  Doer.  — Cape 
Canaveral,  Fla.  : American  Section  of  the 
International  Solar  Energy  Society,  cl976. 
x,  424  p.  : ill.  1 28  an.  — (Sharing 

the  sun  ; v.  4) 

GENERAL.  SYSTEMS  PAPERS 


A STRUCTURED  DESIGN  PROCESS  FOR  SOLAR 
ENERGY  SYSTEMS 


SOLAR  ENERGY  DATA  ACQUISITION  SYSTEMS 


SITE  DATA  COLLECTION  SYSTEM  FOR  SOLAR  384 
ENERGY  APPLICATIONS 

MICROCOMPUTER  PROCESSOR  FOR  MONITORING  OF  403 
SOLAR  HEATED  BUILDINGS 


COST  EFFECTIVE  SOLAR  HEATING  OF  HOUSES 
WITH  SEASONAL  STORAGE  OF  ENERGY 


CN~142,372  1976 

SOLAR  DUELLING  DESIGN  CONCEPTS.  Kay  1976.  146p. 


Decairtinant  of  Housing  and  Urban  HUD-PDR-156 
fkivalcpmartL,  Washington,  D.  C. 

Office  of  Policy  Development  and  Research 
AIAi  Research  Corp. , Washington,  D.  C. 

Contract  IAA  H-5574 
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DESIGN  METHODS  AND  ECONOMICS 


A DESIGN  PROCEDURE  FOR  SOLAR  AIR  HEATING  271 


SYSTEMS 


A SIMPLIFIED  METHOD  FOR  CALCULATING 
REQUIRED  SOLAR  COLLECTOR  ARRAY  SIZE 
FOR  SPACE  HEATING 


AN  AVERAGING  TECHNIQUE  FOR  PREDICTING 
THE  PERFORMANCE  OF  A SOLAR  ENERGY 
COLLECTOR  SYSTEM 


^ITWRv) 


DESIGN  METHODS 


SIMPLIFIED  OPTIMZATION  OF  BUILDING  CON- 
STRUCTION FOR  ENERGY  CONSERVATION 


MINIMUM  COST  SIZING  OF  SOLAR  HEATING 
SYSTEMS 


A SIMPLIFIED  DESIGN  PROCEDURE  FOR  SOLAR 
HEATING  SYSTEMS 


ON  THE  DESIGN  OF  SOLAR  BUILDINGS  USING 
COMPUTER  PROGRAMS 


A78-180C7  A tolar  house  instrumentation  and  control 

tyrtam.  R.  L Sctimk-sing.  R.  N.  Miller,  and  M.  L Baumprtner  (U.S. 
Air  Fore,  Academy,  Colorado  Spring.  Colo.).  In:  Annual  Aulomar 
Conference  on  Circuits.  Systems,  and  Computerr.  10th  Pacific 
Growe,  Calif..  November  22  24.  J976.  Conference  Record.  IA78- 
18061  0frS9)  North  Hollywood.  Calif.,  Western  Peridicals  Co 
1977.  p.  403  407. 

Thir  paper  describes  the  instrumentation  and  control  system 
built  lor  the  USAF  Academy  Solar  Test  House.  It  is  built  around  a 
microcomputer  and  includes  a 64  channel  analog  moltipleeer. 
temperature,  (low.  and  weatlier  transducers  and  flow-rate  controls! 
Data  it  recorded  on-site  on  either  teletype  paper  tape  and/or  a 
cassette  recorder.  Also  discussed  it  a remote  communication  adaptor 
which  allows  monitoring  of  analog  variables  at  a remote  site  via  a pair 
of  coaxial  cables.  (Author) 
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M77-2M73f  Department  of  Health.  Education,  and  Welfare. 
Washington.  D C.  Office  of  Consumer  Affairs 

•UTINO  SOLAR 

Joa  Dawson  Jun  1976  81  p refs 

(PB-262134/0;  FEA/G-76/1S4)  Avail:  WT1S 

HC  A05/MF  AOI  CSCL  13A 

Guidelines  for  the  consumer  interested  in  buying  a solar 
system  are  provided  to  help  the  homeowner  considering  the 
use  of  solar  energy  for  space  heating  and  cooling,  and  domestic 
water  heating  The  guidelines  also  help  the  consumer  to  make 
informed  decisions  based  on  geographic  location,  type  of  home, 
quality  of  insulation,  present  energy  costs,  and  type  of  solar 
system  intended  for  purchase  Engineering  terms  used  to  evaluate 
or  describe  solar  products  are  also  included  GRA 

Business,  ocmterical,  poster  session,  mis- 
cellaneous j joint  conference,  American 
Section,  International  Solar  Energy  So- 
ciety and  Solar  Energy  Society  of  Canada, 
inc. , August  15-20,  1976,  Winnipeg  / edi- 

COMMERCIALIZATION  OF  SOLAR  HEATING  AND  35 

COOLING  OF  BUILDINGS 

DESIGN  FACTORS  FOR  A COST  EFFECTIVE  SOLAR  40 
COLLECTION  SYSTEM 


THE  ENERGY  § ECONOMIC  ANALYSIS  OF  THREE 

ACTUAL  SOLAR  ENERGY  PROJECTS 

A LOGICAL  AND  PRACTICAL  METHOD  FOR  EVAL- 
UATING THE  HEAT  BALANCE  OF  AN  AIR  CON- 
DITIONING PROJECT  AND  THE  ECONOMIC 
IMPLICATIONS  OF  DOING  SO 


SOLAR  HEATING  OF  BUILDINGS  AND  DOMESTIC 
HOT  WATER  (DHW) 

A DO-IT-YOURSELF,  RETROFIT,  SOLAR  HEATING 
SYSTEM 

A SIMPLE  HONE  SOLAR  HEATING  SYSTEM 
(WHAT  CAN  BE  DONE  NOW) 

SOLAR  HEATING  AND  COOLING  COMPUTER  ANALYSIS- 
A SIMPLIFIED  SIZING  DESIGN  METHOD  FOR  NON- 
THERMAL  SPECIALISTS 
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SOLAR  AIR  CONDITIONING  APPLICATIONS  FOR 
WARM  HUMID  CLIMATE 

THE  DESIGN  OF  A SOLAR  COOLING  AND 
HEATING  SYSTEM  FOR  A COMMERCIAL  BUILDING 

DUAL  PHASE  ANNUAL  CYCLE  FOR  RESIDEN- 
TIAL HEATING  AND  COOLING 

THE  WILSON  SOLAR  AIR  HEATER 


DESICCANT  SYSTEMS  POTENTIAL  FOR  HUMID  149 

CLIMATES 
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TO  Solar  systems,  simulation,  design  : joint 
811  oonferenoe,  American  Section,  International 

,848  Solar  Energy  Society  and  Solar  Qiergy 

1976  Society  of  Canada,  Inc.,  August  15-20,  1976L 

v.4  Winnipeg  / editor,  K.  W.  Doer.  ~ Cape 

Canaveral,  Fla.  i American  Section  of  the 
International  Solar  Energy  Society,  c!976. 
SIMULATION  STUDIOS 


INSOLATION  AND  TEMPERATURE  STATISTICS 
AND  THEIR  INFLUENCE  ON  THE  DESIGN  OF 
SOLAR  HEATING  SYSTEMS  AND  THE  ELECTRIC 
UTILITY . INTERFACE 

SIMULATION  STUDY  OF"  SEVERAL  SOLAR  '*189 

HEATING  SYSTEMS  WITH  OFFPEAK  AUXILIARY 

SOLAR  POWERED  ABSORPTION  AIR-CONDITIONING  208 
SYSTEM  PERFORMANCE  USING  REAL  AND 
SYNTHETIC  WEATHER  DATA 

UNIFIED  SIMULATION  CAPABILITY  FOR  SOLAR  228 
HEATING  AND  COOLING  SYSTEM  ANALYSIS 

PERFORMANCE  OF  A SOLAR  HEATING  SYSTEM 
UTILIZING  PHASE-CHANGE  ENERGY  STORAGE  “ 44 

CLIMATOLIGICAL  CONSTRAINTS  ON  THE  DEVEL-  ~ 
OPMENT  OF  SOLAR  ENERGY  IN  CANADA  “ 


SOLAR  - PHOTOVOLTAIC  SYSTEMS 


NB0-10B7Bf  National  Bureau  of  Standards,  Washington.  O C 
National  Engineering  Lab 

A PERSPECTIVE  OF  A WORKSHOP  ON  STABILITY  OF  THIN 
FILM  SOLAR  CELLS  AND  MATERIALS  Final  Report 
Harry  A Schafft  and  David  E Sawyer  Jun.  1979  17  p re(s 

Sponsored  in  part  by  DOE 

(PB-297396/4;  NBSIR-89-1778)  Avail  NTIS 

HC  A02/MF  A01  CSCL  10B 

The  stability  of  solar  cells  of  the  following  three  material 
groupings  were  considered:  (1)  Cu2S/(CdZn)S.  Cu-ternaries/CdS. 
InP/CdS.  and  amorphous  Si;  (2)  polycrystalline.  MIS,  and 
conducting- oxide  Si:  and  (3)  polycrystalline  and  AMOS  GaAs. 
Considering  the  relative  state  of  immaturity  of  these  developing 
calls  and  the  goal  for  high  reliability  and  stability,  two  general 
areas  of  work  are  recommended.  One  is  to  develop  an  improved 
understanding  of  cell  operation  and  of  component  structures  of 
these  cells.  The  ether  is  to  develop  an  improved  measurements 
base.  Specific  needs  and  recommendation!  are  provided  GRA 


DEBIGf^H^  PH^TOV^LTA^^8YS^EMII^FOiis*X 
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Sole;  Energy  Con,.  WestVrfin.  23Ap7  ^9  ^ 
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"«*  and  the  effect  ol  climat on TeTs' **'?"  CoW  e"cc'"*- 
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residential  photovoltaic  system  wlfoTh*  ,7  m,"sc,ion  fhe 
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A 79 50028  Comsderationt  fw  accurately  dewtmimng  tre 

maximum  power  rxrfout  of  solar  cells.  J.  W.  Lath  fop  and  J.  L.  Prince 
(Clcmson  University.  Clemson,  S.C.).  In:  SOUTHEASTCON  ’79; 
Proceedings  of  the  Region  3 Conference  and  Exhibit,  Roanoke  Va 
April  1-4.  1979.  (A79  50026  22-31 ) New  York.  Institute  of  Elec' 
tncal  and  Electronics  Engineers,  Inc:,  ,979,  p.  2932.  Contract  No 
JPL-954929. 

The  most  important  single  electrical  parameter  characteriring 
solar  cell  performance  is  Pm,  the  cell's  maximum  power  output.  In 
order  to  experimentally  determine  Pm  it  is  necessary  accurately  to 
control  both  illumination  and  cell  temperature  during  measurements. 
Two  guile  different  measjrement  approaches  can  be  used:  an 
equilibrium  method  and  a transient  flatfr  method.  Both  techniques 
are  discussed  in  the  paper  in  detail.  {Author) 


A 79-37845  The  developing  rola  of  photovoltaic  genera- 

tion. P,  R.  Wolfe  (Lucas  Service  Overseas,  Ltd.,  Haddenham,  Bucks., 
England).  In:  International  Conference  on  Future  Energy  Concepts, 
London,  England,  January  30-February  1.  1979.  Proceedings.  (A79- 
37842  15-44)  London,  Institution  o,  Electrical  Engineers,  1979,  p. 
26-29.  21  refs. 

r The  technology  of  existing  and  future  solar  photovoltaic  devices 
is  discussed  with  a view  to  the  role  which  they  will  play  and  the 
applications  for  which  they  will  be  used.  A cost-effectiveness  analysis 
(taking  into  account  savings  offered  in  terms  of  reliability)  is 
presented  in  an  attempt  to  set  limits  o,  solar  applications  for  various 
projects.  BJ, 


N80-16583*#  Alabama  Univ.  Huntsville. 

A SURVEY  OF  PHOTOVOLTAIC  SYSTEMS 

Aug  1979  213  p Sponsored  in  pert  by  DOE 
(Contract  NASB-31293) 

(NASA-CR- 150696)  Avail  NTIS  HC  A10/MF  A01  CSCL 
10A 

Solar  photovoltaic  manufacturers  and  suppliers  are  listed 
Data  sheets  on  specific  products  and  typical  operating,  installation, 
or  maintenance  instructions  and  procedures  are  appended  RES 
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* £7ASME  Gas  Turbine 
(Contract  EY-76-C-02-4094) 

HCAO^AOI  COn,'79°305  ^ Avail:  NTIS 
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NB0  17589#  National  Technical  infoimation  Service,  Springfield, 

Vi 

SILICON  SOLAR  CELL8.  VOLUME  3.  CITATIONS  FROM 
THE  NTIS  DATA  BASE  Progreea  Report.  Dec.  1S77  - Oct. 
1S7B 

Brian  Carngan  Nov  1979  290  p Supersedes  NTIS/PS  1115, 
NTIS/PS-77/0956.  NTIS/PS-76/0800,  NTIS/PS  75/628 
(PB80-800691.  NTIS/PS  78/1115.  NTlS/PS-77/0956. 

, NTIS/PS-76/0800,  NTIS/PS-75/628)  Avail  NTIS 

HC  S30  00/MF  $30  00  CSCL  108 

Citations  ol  Government  sponsored  research  reports  on  silicon 
solar  cell  growth  and  fabrication  are  presented  Processes  covered 
include  chemical  vapor  deposition,  the  Czochralski  method, 
dendritic  growth,  ntibon  growth,  epitaxial  growth,  and  silicon 
sheet  fabrication  on  substrates  Silicon  compound  synthesis, 
purification,  and  reduction  are  discussed  Casting,  cutting,  and 
shaping  of  silicon  solar  cells  are  included.  Solar  energy  conversion 
efficiency  and  performance  ate  described  Abstracts  on  cr,,.< 
and  production  of  these  cells  are  covered.  This  updated 
bibliography  contains  209  abstracts.  75  of  which  are  new  entries 
to  the  previous  edition.  GRA 

N80-17590#  National  Technical  Information  Service.  Springfield, 
Va 

SILICON  SOLAR  CELLS.  VOLUME  2.  CITATIONS  FROM 
THE  ENGINEERING  INDEX  DATA  BASE  Progreea  Report. 
197S  - Oct.  1978 
Brian  Carrigan  Nov  1979  201  p 

(PB80  800709)  Avail  NTIS  HC  S3000/MF  $3000  CSCL 
108 

N Worldwide  research  pertaining  to  solar  energy  conveision 
devices  using  silicon  ribbons,  sheets,  films,  crystals,  and  wafers 
is  cited  The  preparation,  punty,  crystal  defects,  and  efficiency 
of  these  cells  aie  covered  Solar  cell  development  costs  aie 
discussed  The  effects  of  radiation  and  Weathering  on  performance 
aie  desciibed  This  updated  btbliogiaphy  contain*  196  abstracts, 
none  Of  which  are  new  entries  to  the  pievious  edition.  GRA 


<79  32702#  Lincoln  Lab..  Mass.  Inst. 

srsns  c - ■>«»  ° nr.  >•» 

tl  refs  Presented  at  the  IECI  1979  ConL  on  lnd.  Appl  of 
Microprocessors.  Philadelphia.  19-21  Mar.  1979 

[Contract  EY-76-C-02-4Q94)  21  Avail.  NTIS 

(COO‘4094-34;  Conf-790353  2) 

HC  ^following  pyroheliometer  mount  and  con.io^ys.em 
. of  a solar  photovoltaic  energy  program  was 
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diagnosis  by  telephone 


N80- 1764S*|  TRW  Defense  and  Space  Systems  Group.  Redondo 
Beach.  Calif 

PEP  SOLAR  ARRAY  DEFINITION  STUDY  Final  Technical 
Report 

31  Dec  1979  138  p refs 
(Contract  NAS9- 15870) 

[NASA-CR- 160457,  TRW-35515-60O1-RU  0O)  Avail,  NTIS 
HC  A07/MF  A01  CSCL  10A 

The  conceptual  design  of  a large,  flexible,  lightweight  sofar 
array  is  presented  focusing  on  a solar  array  overview  assessment, 
solar  array  blanket  definition,  structural-mechanical  systems 
definition,  and  launch/reentry  blanket  protection  features  The 
overview  assessment  includes  a requirements  and  constraints 
review,  the  thermal  environment  assessment  on  the  design 
selection,  an  evaluation  of  blanket  integration  sequence,  a 
conceptual  blanket/harness  design,  and  a hot  spot  analysis 
considering  the  effects  of  shadowing  and  cell  failuies  on  overall 
array  reliability.  The  sofar  array  blanket  definition  includes  the 
substrate  design,  hinge  designs  and  blanket/harness  flexibility 
assessment  The  structural/mechanical  systems  definition  includes 
an  overall  loads  end  deflection  assessment,  a frequency  analysis 
of  the  deployed  assembly,  a components  weights  estimate,  design 
of  the  blanket  housing  and  tensiOnmg  mechanism  The  launch/ 
reentry  blanket  protection  task  includes  assessment  of  aolai 
ceil/cover  glass  cushioning  concepts  during  ascent  and  .reentry 
flight  condition.  M G 


N7»  32891#  Aiizona  State  Umv  . Tempe 
COMBINED  PHOTOVOLTAf C/THERMAL  SYSTEM  STUD- 
IES 

D.  L Evans.  W.  A Facinelli.  and  fl  T.  Otterbein  Aug,  1978 
183  p rets 

(Contract  EY  76-C-04  0789) 

[SAND -78 -7031)  Avail  NTIS  HC  A09/MF  A01 

Modelling  of  concentrating  combined  collectors  (those  that 
-produce  both  electricity  from  sola)  cells  as  well  as  thermal 
energy  from  the  sun's  rays)  is  discussed.  Particular  attention  is 
devoted  to  accurately  modelling  the  IV  curves  of  present  day 
2x2  cm  silicon  cells  designed  for  concentration.  Also  discussed 
is  modelling  of  storage  batteries,  regulators  and  inverters  aN  of 
which  are  usually  found  m photovoltaic  systems.  The  model* 
devised  ware  formalised  in  subroutines  that  are  compatible  with 
TRNSYS.  Some  preliminary  systems  studies  for  both  constant 
collector  inlet  fluid  temperature  and  Hosting  temperature  systems 
are  reported.  DOE 


ABO-19751  The  physics  and  chemistry  of  solar  cells.  K.  W. 

Boer  (Delaware.  University;  SES.  Inc.,  Newark,  Del).  (International 
Conference  on  the  Photochemical  Conversion  and  Storage  ol  Solar 
Energy,  2nd,  Cambridge,  England,  Aug.  1012,  1978.1  Journal  of 
Photochemistry,  Vol.  10.  Jan.  1979,  p.  77-110.  52  refs.  Research 
supported  by  SES.  Inc. 

The  physics  of  the  photovoltaic  eflect  is  analysed  using  the 
example  of  a froniwall  solar  cell.  The  elteci  results  from  fhe 
interplay  of  the  emitier,  in  which  minority  carriers  are  generated  via 
absoihed  light  and  diffuse  lo  the  junction,  and  the  junction,  in  which 
the  essential  voltage  drop  occurs.  The  interplay  is  established  by  the 
minority  carrier  density  at  the  emitter-junction  interface,  acting  as 
prominent  boundary  condition,  and  connecting  current  through  the 
devioe  with  applied  voltage.  The  chemistry  of  the  interlayer  between 
emitter  and  junction  has  essential  influence  on  this  boundary 
, condition  by  determining  interface  recombination  and  space  charge. 
« Both  of  these  determine  band  connection  and  peiformance  of  the 
! device.  A brief  review  of  matenal  properties  in  the  Tight  of  the  basic 
j cell  operation  is  given.  (Author) 


, . ernctency  of  tandem  safer  ceN  r-itxmi  m » 
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&>lar  Energy  r,  wo|.  t979  Y’  »■';  • 

j Contract  No.  Ex.  003-1579  " P'  , 286'  U reh- 

“ solar tlHrat^'tL^r'^  *•*•"** 

“ toW24d™^  °“eril'  fences  of  tandem  cel,  stacks  o'f 
ceHs  w,lh  energy  gaps  in  the  0.7  to  3.6  eV  ranua 
calculated  for  temperatures  up  to  500  K.  and  for  illuirLtioT by  an 

AMO  solar  spectrum  of  1.  100.  500,  and  1000  sun.  concentration 
lanos.  The  calculations  show  that  the  optimized  overall  effkimy 
for  ideal  diodes  has  a limiting  value  of  approximately  70%  for  200  K 
and  concentration  ratio  of  1000.  Mon  of  the  gain  in  efficiency 
occurs  between  six  and  ten  semiconductors  in  the  tandem  system,  so 
that  for  300  K and  1000  concentrafion  ratio,  an  optimized  six  cell 
system  has  a theoretical  limit  efficiency  of  about  53%. 
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A79-53494  On  thu  doign  aid  operation  of  electro- 

chemical solar  cells.  S.  Kar  (Indian  Institute  ot  Technology.  Kanpur. 
India).  K.  Rajeshwar,  P.  Singh,  and  J.  DuBow  (Colorado  State 
University,  Fort  Collins,  Colo.).  Solar  Energy,  vol.  23,  no,  2,  1979.  p. 
129-139.  64  refs.  Research  supported  by  the  Colorado  Energy 
Research  Institute. 

The  theoretical  principals  underlying  the  design  and  operation 
o(  electrochemical  soiar  cells  arc  reviewed.  These  devices  are 
discussed  in  terms  of  a modified  Metal-lnsulator-Semiconductor 
(MIS)  model  in  which  the  intetfacial  layer  in  MI5*  solar  ceils  is 
replaced  hy  the  electrolyte.  Electrostatic  aspects  of  electrochemical 
solar  cells  are  analyzed  with  the  help  of  energy  band  diary  arm  and 
compared  with  those  for  conventional  solid  state  solar  cells.  The  key 
factors  for  efficient  conversion  of  optical  to  electrical  energy 
utilizing  electrochemical  solar  cells  are  also  highlighted  from  the 
point  of  view  of  barrier  formation,  carrier  trangrort,  and  equivalent 
circuits.  (AutitC'l 


OPTIMIZATION  OF  MULTI-LAYER  FRONT-CONTACT  GRID 
PATTERNS  FOR  SOLAR  CELLS 
A.  Flat  and  A.  G.  Milnes 

Solar  Energy,  vol.  23,  no.  4,  1979.  ep.  289-299.  < 

Abstract— In  a front-contact  grid  pattern  for  a solar  cell  there  is  a trade-off  necessary  between  shadowing  loss  and  j 
excessive  power  loss  due  to  voltage  drop  in  the  metalization  itself.  If  the  metalization  is  loo  hnle  there  way  be  * 
excessive  contact  resistance  to  the  underlying  semiconductor  and  insufficient  coverage  to  Control  losses  in  the  Him 
front-surface  layer  of  the  solar  cell.  Optimization  of  grid  pattern  area  and  geometry  is  considered  analytical)-  fo 

minimize  total  losses.  „ ...  - . . , 

Worthwhile  performance  advantages  are  shown  to  be  possible,  particularly  in  concentrator  systems,  if 
multi-layer  grid  patterns  are  used.  The  current  carrying  fingers  should  be  approximately  square  m meulcross 
section  and  the  main  current  feedout  bars  should  not  only  he  wider  but  also  thicker  than  the  primary  collecting 
fingers.  This  is  termed  multi-level  metalization. 

Effective  use  of  multi-level  grid  metalization  allows  much  greater  concentration  to ratio  for  a celt  of  large 
area  and  permits  good  performance  from  cells  of  high  front-layer  sheet  resistance. 


PHOTOVOLTAIC  SOLAR  CELL  ARRAY  USED  FOR  SUPPLEMENTAL 
POWER  GENERATION.  A.  S.  Barker,  Jr. 

Solar  Energy,  vol  23,  no  5,  19T9»  P*  **27-134. 


Ahstrart-A  study  of  the  performance  of  a silicon  cell  which  makes  ust 

year  period.  The  array  provided  power  in  parallel  with  c“"mer‘'  * wi,h  telephone  plant,  and 



array  based  on  standard  global  insolation  measurements. 


54334  (SERI/TP— 49-183)  Photovoltaic  material  * derke  mea- 

surements workshop:  focus  on  polyerystulline  thin  film  cells,  (Solar 
Energy  Research  Inst.,  Golden,  CO  (USA)).  1979.  Contract  EG-77- 
C-01-4042.  190p.  (CONF-790601 — ).  Dcp.  NTIS,  PC  A09/MF  AO). 

From  Photovollarc  material  and  device  measurement  work- 
shop: Arlington,  VA.  USA  (II  Jun  1979). 

The  general  purpose  of  the  workshop  was  to  accelerate  the 
dcvckvpqusaJ  of  thin  film  solar  cells  by  improving  the  versatility  and 
rcliahiSity  of  rr.aterial  and  device  measurement  techniques.  Papers 
were  presentees  tinder  the  following  sessions:  structursl/chemical 
session;  optical/electro-optica!  session;  charge  transport  session;  and 
poster  session.  Each  paper  was  processed  for  EDH. 


NB0-17688f  National  Technical  Information  Service.  Springfield. 

IHLICON  SOLAR  CELLS.  VOLUME  3.  CtTAT.ONS  FROM 
THE  ENGINEERING  INDEX  DATA  BASE  Progress  Report. 

. fcaW  NTts/PS-ttte. 
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,0BWorldw.de  research  on  the  development  ot  solar  energy 
conversion  devices  us.ng  s.I.con  Mbfcons.  shee.s_Wras  cjys.als 
and  waters  is  cited  The  p.eparabon  punly.  crystal  defects  and 
efficiency  ot  these  cells  are  covered.  The  economics  of  solar  _ 
cell  development  is  discussed.  The  effects  of  r*d'*’K,n  *" 
weathering  on  performance  are  included.  This  updated  bibliography 
contains  171  abstracts,  all  ot  which  are  new  entries  to^the 
previous  edition. 


POWER  LOSS  IN  PHOTOVOLTAIC  ARRAYS  DUE  TO  MIS- 
MATCH IN  CELL  CHARACTERISTICS.  L.  L.  Bucciarelli, 

Jr. 

Solar  Energy,  vol  23,  no  4,  1979,  p.  277-288. 

Ahstml— Variations  in  the  current-voltage  chnracteristicsof  photovoltaic  cellscan  lead  Insignificant  power  loss  "ilue 
to  mismatch”  when  flic  cells  arc  connected  logelhcr  ina  network.  This  study  explores  how  this  mismatch  lossdcpends 
on  variations  in  max-power  current  and  max-power  voltage  from  cell  to  cell.  An  analysis  of  a scries  string  is  first 
performed.  I aisscs  in  a parallel  stringarc  also  determined.  Estimates  of  mismatch  losses  in  more  complex  arrays  are 
then  obtained  In  addition  to  generally  excellent  comparison  with  several  numerical  studies,  results  show  that, fora 
scries  string,  there  cxislsa  critical  magnitude  of  deviation  in  cell  max-power  current  beyond  which  the  power  loss  due 
to  mismatch  is  sensitive  to  both  the  number  of  cells  placed  in  series  ami  the  shape  of  the  probability  density  function 
defining  variations  in  max  power  current.  This  critical  level  also  depends  on  the  cell  fill-factor. 
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A LCW-COST  SOLAR-CELL  ERONT  CONTACT  USING  TRAPPED 
SILVER  MESH  AND  ELECTROSTATIC  BONDING 
Geoffrey  A.  Landis  and  Peter  R.  Younger 

TREK  Transactions  on  Components,  Hrbirds,  and 
Manufacturing  Technology,  vol.  CHMT-2,  no. 3, 

Sept.  1919,  pp.  350-358. 

Abstract -Mne  of  the  major  cost*  of  modem  solar-cell  manufacture 
is  that  of  applying  a metallized  contact  grid  to  the  cell  front  suiface.  If 
solar  eneigy  is  to  become  a viable  source  of  low-cost  clectn'city,  this  ex- 
pense must  be  (educed  significantly.  To  keep,  efficiency  high,  a metalli- 
zation grid  must  ptiiviiie  nariow  closely  spaced  high  conductivity  lines. 

A new  system  to  provide  this  contact  with  a silver  mcsli  trapped  be- 
tween the  cell  and  an  encapsulating  glass  cover  has  been  demonstrated. 
Borosilicate  glass  is  permanently  joined  to  the  cell  by  electrostalic 
bonding,  an  adhesive-free  ficld-assisteil  glass-melal  sealing  technique. 

During  this  process  the  glass  is  deformed  around  (lie  silver  mesh  to  form  • 
a permanent  optically  coupled  integral  bond  to  Ihe  cell.  This  hermetic 
seal  prevents  the  silvef  from  oxidizing  and  destroying  the  electrical 
contact  formed  during  the  bonding  process.  Cells  produced  Ihis  way 
have  been  demonstrated  with  curve  fill  factors  of  0.f>9.  A thin  titanium 
layer  evaporated  on  Ihe  mesh  seems  to  improve  the  results.  Specific 
contact  resistance  measured  lor  this  system  is  on  the  order  of  20-30 
niti-cm2. 

N40-14614f  Midwest  Research  Inst.,  Golden,  Goto 
PROCEEDINGS:  PHOTOVOLTAIC!  USER  REVIEW  PANEL 

S,  Carroll  Aufl.  1979  26  p rate  Ptoc  held  at  Golden,  Colo. 

6-7  Mar  1979 
(Contract  EG-77-C  01-4042) 

(SERI/1  P-69-276)  Avail  NTIS  HC  A03/MF  A01 

The  discussions,  recommendations,  and  conclusions  of  the 
photovoliaics  user  review  panel  are  presented.  The  purpose  of 
Ihe  panel  discussion  was  ro  determine  Uie  technical  information 
dissemination  (TID)  needs  for  target  audiences,  to  reach  agreement 
on  what  informational  products  could  fill  these  needs  and  who 
should  produce  the  materials,  end  to  establish  pnoiitiee  for  the 
need  lor  the  TID  products  Technological  areas  discussed  include 
photovoliaics.  solar  thermal  power,  biomass,  wind  energy 
conversion,  and  ocean  thermal  energy  conversion  DOE 


NASA  CP-2097 

SOLAR  CELL  HIGH  EFFICIENCY  AND  RADIATION 
DAMAGE  - 1979.  (3rd  Conf.  Mid  URC.  Jum 
13-14,1979).  1979.  307p. 


Conf* ranee  on  Sol or  Coll  High  Juno  13-14, 
Efficiency  end  Radiation  1979 

Oaaaga 

Progress  in  the  effort  to  increase  the  end-of-tife  efficiency 
of  solar  cells  for  space  use  is  assessed  Silicon  solar  ceN  efficiency, 
radiation  effects,  and  gallium  arsamda  cells  ere  emphasized  For 
individual  titles,  see  N79-3264V  through  N79-32673. 


TK  Sittif,  MArahaU 

2860  Solar  colls  lor  photovoltaic 

•S53  generation  of  electricity  : Materials, 

devices,  and  applications  / Marshall  i 

Sittige  Park  Ridge,  Ned*  : Noyes  Data 
Corp.t  1978.  I 

x,  350  pe  S 1 lie  { 25  oa.  (Energy  j 

technology  revlev  ; no.  V t <48*00  I 

inclycftl  Indexes.  «,?  li^aphy!  ■ 
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i#  Solar  batteries  — Patents,  x. 
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M7a-3271p|  Brookheven  NetionelUb.,  Upton.  N.  V.  Medical 

AVOIDING  FUTURE  HEALTH  PROBUMB  RELATED  TO 
EOLAR  ENERGY  (PHOTOVOLTAIC)  TECHNOLOGY 

„V'  *"}'>  ,4  fPr  . ’979  25  p refs  Presented  et  ,h. 
Conf  on  Health  Implications  of  the  New  Energy  Technol  Park 
City,  Utah.  4 Apr.  1979 
(Contract  EY-76-C-02-00I6) 

(BNL-25935.  Conf-790447-1)  Avail.  NTIS  HC  A02/MF  AOt 
The  hazards  involved  in  disposing  of  solar  cells  at  the  end 

SL,h*,f  d“cuss«1  Several  chemical  aiemems 

that  are  likely  candidates  for  photovoltaic  development  are 
enumerated.  The  present  state  ol  knowledge  concerning  their 
toucitiea  are  commented  on  briefly,  and  etudiea  that  ehould  be 
undertaken  in  the  near  future  to  provide  adequate  information 
on  these  tonemes  are  suggested.  00e 
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Dhotoc1ectric  cells 


SILICON  COATING  OF  CERAMIC  S'iRSTRATES  FOR  LOW  COST 
SOLAR  CELL  APPLICATIONS*,  by  R.B.  Maclolek,  J.D.  Heaps 
and  J.D.  Zook,  Journal  of  Electronic  Materials,  vol.  8, 
no.  1,  Jan.  1979,  p. 31-46. 

Mulltte  ceramic  substrates  were  coated  with  silicon  using  a 
uni^e  method  of  growth  designed  to  produce  low-cost  material 
suitable  for  terrestial  based  solar  cell  applications.  Pi  c - 

of  mull  ice  were  carbon  coated  on  one  side  and  ^*n ^y^where 
into  molten  silicon.  The  silicon  wet  the  mullite  onl>  where 
the  carbon  was  applied.  Directional  solidification  occurs^ 
unon  withdrawal.  The  film  thicknesses  were  reasonably  uni 
Zl^r  the  area  and  could 


melt  temperature  and  withdrawal  rate,  with  higher  tempera 
tures  and  faster  pull  rates  giving  thinner  films- 
thicknesses  of  dip  coated  layers  ranged  between  20  and  150jm. 
The  layers  consist  of  large  elongated  grains  aligned  in  the 


direction  of  withdrawal.  The  mullite  substrates  are.«iowly 
dissolved  by  the  nwlten  silicon  resulting  in  some  conta.in. 
tion  of  the  silicon  layers  upon  solidification. 


SOLAR  PHOTOVOLTAIC  ENERGY.  Henry  Ehrenreich,  and 
John  H.  Martin. 


Physics  today,  vol  32,  no.  9,  September  1979 
p.  25-32. 


The  study  conducted  for  the  American  Physical 
Society  inves ti nated  t»»  ncral  systems  questfonf, 
solar  coil  tcchnolories  and  directions  for  future 
research 


HIGH  ENERGY  PROTON  RADIATION  DAMAGE  TO  (A1G*)A$ 
- GaAs  Solar  Cells.  R.  Loo,  L.  Goltfiaw, 

S.  Kamath  and  R.C.  KnechtM.  June  197?.  3;p. 

Hughes  Research  Ubste 
(Hughes  Aircraft  Co.) 
milbu,  CaMf. 
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REPORTS:  A COMBINED  IRRADIANCE-TRARSML1TANCE  S0IJ\R 

SPECTRUM  AND  ITS  APPLICATION  TO  PHOTOVOLTAIC  EFFIC- 
IENCY CALCULATIONS.  * . „ 

Science,  vol  20*1,  no  4393,  May  1979,  P-  611-»j45. 

Abstract.  SOLI  RAN  is  a flexible  computer  model  for  the  iliret  t 'dor  beam  in- 
tensity  spectrum  at  the  earth  s surface.  It  has  been  derive, I hy  < o,„h"r-:  the  extra- 
terrestrial solar  spectrum  with  the  atmospheric  transmittance  spe,  '.<;>•>  \pphcalion 
ofSOl.TR  AN  to  the  calculation  of  the  potential  efficiency  of  phot t”  r tells  dem- 

onstrates the  effect  of  atmospheric  absorption  hands.  These  band « pr.  « ->r  unequivo- 
cal assignment  of  optimum  energy  gap  values. 


| A Burst  of  Energy  in  PhotovSltaics.  Special  Report, 
j bv  J.  Javetski 

» Electronics,  Vol.  52,  To.  15,  19  July  19/9,  p.  105-132 
Part  1:  Governments  Look  to  the  Sun.  Page  106. 

• Part  2:  The  Push  to  Production  in  Silicon,  p.  108 
. P^rt  3:  Alternatives  to  Silicon,  p.  113 
Part  4:  Cojkentrator  systems,  p.  117 
| Part  S’  Subsystems  and  Applications,  p.  120 


! NSS-IMMf  Lm  Memos  8ctemHlc  Lab,  N.  Mm. 

MaitTMUIlD  SOLAR  PHOTOVOLTAIC  (NCRQT 
ItTIIMI 

M.  C,  Krupts  Jim  1#7»  1,0  p mh 

I Canoed  W-740*-eog-36l 

(LA-7M6-TASE)  Avail:  NTIS  HC  A06/MF  AO, 

A modal  residential  photovoltaic  system  which  utiliies  a solar 
Cejlertay  tool  shingle  combination  is  discussed  in  talation  to 
developing  and  generating  the  environmental  data  tor  decentro»i*ed 
aol*,  photovoltaic  systems.  Material  requirements,  operating 
resiAials.  land  requirements,  water  requrrementa.  production 
proeotses.  and  production  residuals  ter  tho  ayatom*  operation 
woeeminod.  Environmental,  health,  eetetr.  and  teiource 
•MaMt,  impacts  ato  reported  A W H 


MM7  (DOE/ET/23 103-6)  PkelsruHah  effect.  Hi  present  » 
femooMog  aod  remaining  myatestaa.  Boecr,  K.W.  (Delaware  Univ., 
Newark  (USA);  SES.  Inc.,  Newark.  DE  (USA)).  1979.  Contract 
EX-75-C-23- , 030.  Jp.  (CONF-790341— 44).  Dep.  NTIS,  PC  A02/ 
MF  AOI. 

From  International  Solar  Energy  Society  meeting:  Atlanta, 
OA,  USA  (28  May  1979). 

The  present  phenomenological  understanding  of  the  photo- 
voltaic effect  and  solar  cells  is  discussed.  Unexplained  questions  and 
problems  with  the  efTccts  of  various  device  parameters  on  the 
current-voltage  characteristics  are  discussed,  and  the  need  for  more 
sophisticated  theoretical  analyses  of  photovoltaic  cells  is  stressed.  26 
references.  (WHK) 


TK  Intersociety  Energy  Conversion  Engineering 

2896  Conference,  14th,  Boston,  1979. 

.155  Proceedings  of  the  14th  Intersoclety 

1979  Energy  Conversion  Engineering  Conference, 

Boston,  Massachusetts,  August  5-10,  1979. 
— Washington,  D.  C.  s "American  Chemical 
Society,  d979. 

799045  * _ j 

The  Design  of  Photovoltaic  Systems  for  , 
Intermediate-Sized  Application,  E.L.  Eurgees  U 
and  C.j.  Jones  Jllj 

Performance  of  the  Mead,  Nebraska,  25kwp 
Photovoltaic  Solar  Energy  System  end  Com*  • ) 

parison  with  Simulation,  L.L,  BucciarelJi  and  s 


, Hopkinson 


799047  , , . 

Physical  and  Electrical  Degradation  of  Photo- 
voltaic Modules  after  Exposure  in  Terrestrial 
Environments,  S.E.  Forman  and  M.P. 
Theinelis ***  ™ 

Environmental  Testing  of  Terrestrial  Flat 
Plate  Photovoltaic  Modules,  A.R.  Hoffman 
and  J.S.  Gri//ith  230 

799049 

Static  Inverters  for  Use  in  PV  Systems,  E.E. 
Landsman * - 23® 

Photovoltaic  Concentgator  System  for  Rox- 
borough  Park,  R.  Donovan,  W.D.  Miller  and  J. 
Burleson  245 

799051  nn  „ 

Hybrid  Alternate  Energy  Systems,  P.E.  Payne 
and  J.L.  Sheehan 251 

799052 

A Combined  Photovoltaic/Thermal  Electric 
Central  Power  Plant.  D.F.  Gluck 255  j 

799053  » 

Application  of  a GaAs  Photovoltaic  Solar 
System  in  a Utility  Substation,  H.J.R.  Mogel  . . 281 

799083 

Energy  Storage  and  Conversion  in  Conjunc- 
tion with  Photovoltaic  Energy  Systems,  A.W. 
Johnson,  G.C.  Chang  and  R.L.  McCarthy 383 
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NTIS  HC  A02/MF  A01  CSCL  10A 

Progrss*  m tha  davilopmant  oi  p.rman*nt.  mtsgrsl  glass 
MWapauiation  o 1 1. retrial  aolar  photovoltaic  array*  by  alacUOMat- 
ic  bonding  i*  raportad.  Two  basic  type*  of  electrostatically  boodad 
modules  war,  damonatrated  and  thair  reliability  proven  in 
accelerated  environmental  tasting.  Economic  analyte*  indicate 
lhat  electrostatic  bonding  can  be  a coat  affective,  practical,  and 
. automatable  pr octet  for  large-scale  production  of  array*  with 
• Mdiatae  of  more  than  20  yeara.  J **  *• 


. NTS  12S44*|  National  Aeronautic*  and  Space  AdtaaiiMttban. 
J Langley  Sataarch  Canter.  Hampton.  Va 

i LAWSUV  PSOOSAM  Of  OeAa  SOLAN  CALLS 

3 E.  J.  Conway  In  NASA,  lawia  Sat.  Cantar  SoUr  CeH  High 
i iSiciancy  and  Radiation  Damaga,  1979  Aug.  1979  p 13-14 
(For  primary  document  set  N79-32640  23-44) 

Avail:  NTIS  HC  A13/MF  A01  CSCL  10A 

A brief  overview  of  the  development  of  GaAa  aolar  calf 
technology  it  provided.  An  18  to  20  percent  AMO  efficiency, 
stability  under  radiation  and  eleveied-tempeiatuta  operation,  and 
. high  power -to- weight  ratio  are  among  the  factors  studied.  Cad 
cast  and  availability  are  aieo  examined.  -I  M S. 


jMSM  (CONF-7II 19!—)  Preceediaga  of  the  UI  DOE  Photovol- 
taic* Technology  Dctelopmeat  aed  Applications  Pragraat  *t»k«. 

(OAO  Corp..  Bclttville.  MD  (USA)).  197*.  Contract  NAS-7-100- 
1 619504.  J43p.  Dcp.  NTIS.  PC  A23/MF  A01, 

From  DOE  pholovoltaics  tecltnology  development  and  appli- 
cations program  review  conference;  Arlington.  VA,  USA  (7  Nov 
1978). 

The  proceedings  include  summaries  of  thirty-eight  presenta- 
tion* under  the  following  sections:  overview  and  project  status 
reports;  standards  performance  criteria;  cosi/economic*;  concentra- 
tor and  flat  panel  technology  alternative  for  SO  cent*/ wall;  balance 
of  system  technology;  and  experience  gained  from  the  design  and 
operation  of  photovoltaic  system*. 
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IEEE  Photovoltaic  Specialists  Conference, 
13th,  Washington,  D.C.,  1978, 

The  conference  record  of  the  thirteenth 
IEEE  Photovoltaic  Specialists  Conference 
__  1978  : June  5-8.  1978.  Washington,  D.C. 

Hew  York  i Institute  of  Electrical  and 

Electronics  Engineers,  cl978. 

1346  p.  : ill.  ; 29  cm. 
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.E4797  Energy  technology  V : challenges  to 
1978  technolory  : proceedinas  of  the  fifth 

Energy  Technology  Conference,  Fsbrvarv  17- 
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STATUS  OS  PHOTOVOLTAIC  SYSTEMS  AND  APPLICATIONS  o to  2- 1 • 

O.  G.  Schueler.  Supervisor.  Photovoltaic  Projects,  Sandia  Laboratory*  r ' ’ 

Solar  photovoltaic  conversion  system.,  based  on  the  direct 

-^converpior.  of  solar  energy  to  electricity  through  the  use  of  solar 
cells,  have  the  potential  of  providing  a significant  source  of  clean 
en?f9?  in  • *«rl«ty  of  applications.  The  Department  of 
Energy  tPhotovoit a ic  Conversion  Program  Is  a multifaceted  approach 
emphasising  the  development  of  low-cost  and  reliable  photovoltaic 
systems  and  the  fielding  of  applications  experiments  to  produce  data 
on  the  performance  and  reliability  of  such  systems.  This  paper  will 
discuss  results  of  system  conceptual  design  and  analysis  studies  for 
residential  and  central  generation  stations.  A number  of  currently 
operating  and  planned  application  experiments  ranging  In  slxe  from  a 
few  hundred  watts  to  0.5  megawatt,  will  also  be  reviewed. 


TERRESTRIAL  SOLAR  CELLS  - PRESENT  AND  FUTURE,  by 
B.  T.  Debney  and  J.  R.  Knight 

Contemporary  Physics,  vol.  19,  r.o.  1,  January  1978, 
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1.  AC  Model  of  Silicon  Solar  Cells  and  Predictions  253 

L.  A.  Mallette  and  R.  L.  Philips 
Florida Technological  University 
Elecuical  Engineering  and  Communications  Sciences 

Orlando.  FL  . . . 

Solar  cells  have  traditionally  been  used 
for  direct  sunlight  to  energy  conversion,  but 
there  has  been  relatively  little  Investigation 
into  their  use  as  a low  data  rate  optical  de- 
tector, K model  of  a solar  cell , and  typical 
mwerical  values  for  the  elements,  are  pre- 
sented. The  response  to  a pulse  of  light  is 
given,  for  variations  in  background  Illumina- 
tion, using  typical  values. 
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6.1  Array  Output  Fixed  Costs  *'175 

6.2  The  Cost  of  Electricity  from  Photovoltaic  Power  Systems  l?y_, 

! 6.2.1  Residential  systems  _ 179' 

6.2.2  Intermediate  ford  tyttems  * ; 186 1 
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. 


A7B40M1  Halowllilt  ipwb*«r  Contowti,  !M, 

*bfkiitg«on.  O.C,  Jim.  S-S.  1*7a.  Conference  Record.  Conference 
jpomoted  by  th,  Institute  of  Electrical  «irf  Electronic  Eneineer*. 
Nn  York,  Institute  of  Electric*!  and  Electronic  Engineers,  Inc., 
1*7R  1388  p.  Member*,  $60.;  nonmembers.  S80.  (For  individual 
items  jec  A79-40882  to  A7941 10(1 

These  papers  deal  with  recent  developments  in  the  design, 
manufacture,  and  terrestrial  as  well  as  space  application  ot  photovol- 
taic device.  Topic  include  the  future  of  photovoltaic,  tests  and 
demonstrations  of  photovoltaic  power  systems,  measurements  of 
photovoltaic  material  properties,  radiation  and  space  environmental 
effects  on  solar  cells,  materials  and  process  development  far  low  cost 
production  of  photovoltaic  cells,  solar  cells  from  'newer*  materials, 
and  space  solar-array  technology.  Other  papers  consider  krwcost 
RAD  for  large-scale  production,  solar  cells  from  alternative  materials, 
silicon  material  and  sheet  growth,  Cu(v)S/CdS  cells,  silicon  cells  for 
space  applications,  polycrystalline  material  and  impurity  effects  in 
silicon,  and  In  So  oxide  cell*.  Space  radiation  effects  on  GaAs  edit 
are  aln  discussed,  along  with  device  and  moAite  technology  for 
• low-cost  production,  silicon  MIS  cells,  solat-coneenaetor  system 
elements,  endurance  field  tests,  tandem  cells,  and  terrestrial  applica- 
tions of  photovoltaic  power  systems.  F.G.M. 


! A 7*41*74  • f WwaasoNata  and  safer  ihwmsl  caiiwidew  to 

slaesriciTy  - Status  end  rugae.  M.  E,  Alper  (California  Institute  of 
Technology.  Jet  Propulsion  Laboratory, Pasadena,  Calif.}.  Ini  Energy 
and  aerospace;  Proceeding*  of  the  Anglo/American  Conference, 
London,  England,  December  5-7. 1978.  (A7941908 12-44)  London. 
Royal  Aeronautical  Society,  1979. 16  p.  16  ref*. 

Photovoltaic  power  system  technology  development  includes 
flat-plate  silicon  solar  arrays  and  concentrating  solar  cell  systems, 
which  u.  silicon  and  other  cell  material*  such  as  gallium  arsenide. 
System  designs  and  applications  include  small  remote  power  system* 
ranging  in  sire  from  ten*  of  watts  to  ten*  of  kilowatt*.  Intetmediete 
load-center  applications  ranging  in  sire  from  tens  to  hundreds  of 
kilo  watts,  end  large  central  plant  inttaHattons,  e*  wall  a*  wW* 
connected  rooftop  applications.  The  thermal  conversion  morem  ’•* 
conow ned  with  large  central  power  systems  end  smeH  power 
applications.  G.R, 


T Simulation  Svntnosiun,  llth,  'Bama,  Fla.f 

S7.S2  1°79. 

,SS7  Eleventh  Annual  Simulation  Symnosim  / 

1070  edited  hv  Philio  N.  Adams,  Etxrene  W. 

COHYRIHUTIOH  TO  S0LVIH8  THR  EtlERCV  CRISIS:  SIMULATlHC  THE  PROSPECTS  FOR  LOU 

COST  EMERCr  THROUGH  SILICON  CUES,  Mr.  Alexander  Kran,  , 

Abstract.  PEC.  ! (Photovoltaic  Energy  Conversion  Analysis)  is 
interactive  decision  analysis  and  snoDort  system.  It  simulates 


* a highly; 
tea  prospects! 


„ decision  analysis  and  support  system 

j for  widespread  use  of  solar  cells  for  the  generation  of  electrical  power.  - 

PECAN  consists  of  a set  of  integrated  API.  functions  for  evaluatingj the  potential* 
of  terrestrial  photovoltaics.  Specifically,  the  system  Is  aideteralnisticj 
simulator,  which  translates  present  and  future  manufacturing  tecls°lo9)T 
economic  and  financial  terms,  using  the  production  unit  concept.  guluct 
solar  cell  development  in  three  areas:  tactical  decision  making  strategic 


areas: 


planning,  and  the  formulation  of  alternative  options. 
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absence  of  inle. mediate  corwecUon  Wages  involving  itiomjJ  aivUor 
mechanical  energy,  petcmuly  vuy  king  component  lilet.no.  low 
mainieiuice  com.  the  ullinMn  ol  diffuse  suiar  ixhfoi.  iaal  if* 
modular  system  char«cie,islics.  The  main  obstacle  to  a wvlestwead 
use  ol  |8inlovolta«;  systems  is  currently  the  hi|/i  cost  ol  ck-vi« 
manufacture.  In  the  ca»e  of  til  icon  cells,  the  cost  ol  apeak  kilowatt 
ol  electric  generating  capacity  is  about  $15,000.  This  Igm'lus  to  le 
Compai  ed  with  today's  conventional  power  plant  cost  ol  $200  $1000 
per  kilowatt  ol  med  generating  capacity.  DOE  wants  to  adueve  a 
cost  of  $500  per  peak  kjo-vatt  for  trngle crystal  nliCon  Cells 
encapsulated  in  panels  for  198C.A!t«nativcappioadics  foi  toweling 
costs  ate  t dated  to  the  concept  ol  flies  film  solat  Cells  titilinug 
cadmium  snllidc.  indium  phosphide,  or  amorphous  silicon.  tkpouUd 
on  an  ineepentive  wbstrate.  G,H, 


PHOTOVOLTAICS  REVIEW,  A WAY  TO  UTILIZE  THE  ELEC- 
TRIFYING RAYS  OF  THE  SUN,  by  Michael  C.  Merchant. 
Sunworld,  vol,  2,  no.  I,  February  1978,  p.  2-10. 


THIN  FILMS  - PRESENT  AND  FUTURE  (Special  issue) 


Thin  film  tolar  cells 

T.  J.  Cob  lit  (Crenfield.  Gt.  Britain) 


SOLAR  CELL  MATERIALS  AND  THEIR  BASIC  PARAMETERS , 
E.  Bucher 

Applied  Physics,  vol.  17,  no.  1,  September  1978, 
p.  1-26 


* • '£>  99 

-W» 


THE  INFLUENCE  OF  TUNNELING  EFFECTS  ON  THE 
FFFICIFNCY  OF  HETER0JUNCTI0M  SOLAR  CFLLS. 

°»  Oe  Visschercf-  H.  J.  °auwe1s 

Applied  hysics,  Vol.  15,  No.  l(,sApril  1978, 

0.413-4*22 


l 


Abstract.  A theoretical  model  is  developed  which  presents  the  transport  properties  through 
the  space  charge  region  orap’  ii  hclcrojunction  solar  cell,  whereby  not  only  recombination 
through  inlerfaccstutes  bin  also  tunneling  through  potential  barriers  is  taken  into  account.  It 
is  investigated  whether  tunneling  on  give  rise  to  optimum  helerojunciion  structures  which 
have  better  efficiencies  than  witho.it  tunneling.  It  is  found  that  only  if  the  strongly  doped 
semiconductor  has  an  optimum  bandgap  and  the  weakly  doped  semiconductor  a lamer 
bandgap,  tunneling  can  make  the  structure  optimum.  In  all  other  cases  of  optimum, 
structures,  tunneling  deteriorates  the  efficiency. 


j RECENT  PROGRESS  Ilf  THUf-FIlii  SOLAR  CELLS. 

: J.  I.  B.  Wilson,  J.  McGill  and  D.  Weaire 
Advances  in  Physics,  vol.  27,  no.  3,  May  1978,  p.  365- 
385 


Abstract.  Parameters  such  as  the  energy  gap  Er  open  circuit  voltage  F*.  short  circuit 
cm  .cm  density  _/w,  fill  factor  l\F\,  efficiency  »/,  antircllcction  coating  condition  A.R.  and 
illumination  conditions  or  currently  known  photovoltaic  diodes  arc  reviewed  and  tabu- 
lated, followed  by  some  critical  continents. 


Tlw  depletion  of  energy  rueou-Te*  •hould  produce  an  inemoe  in  Urn  range  of 
•ppl.rauon.  for  trrrralrml  »oUr  celle.  The  mein  f.ctor  determining  the  extent  ,.f 
thi*  increase-  will  be  r o*t.  1.,  ttii.  reflect,  tbm  fdm  *,W  Ml,  ere  .lertimiUrly 
promising.  Krooni  work  <m  cell,  lnra-d  cm  do|>ed  amorphous  ad  icon  i>  reviewed 
rfood'  ^ e ,’r’'1>m'u*  °f  l,“*  rc,“dvely  new  material  are  .till  {xxirly  uniter- 
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HIGH  EFF lcktlCY  LOW  COST  SOLAR  CELL  P0S*ERo 
Ivan  eetey„  and  Unde  Blocker.  (A  nai  concept 
for  so1*r  power  nsdules  could  dramatically 
Increase  cell  efficiency  to  lower  tha  cost  of 
spacecraft  power,  boost  electric  propulsion D ind 
cut  ycur  el sc trie  bills). 


AUTOMATIC  TEST  EQUIPMENT-  (Special  isuie]  (Contains 
papers  in  -five  categories.*  (t  i Avtof/uftic  Test 
5ystz.tr.  /pchltecturej  (2)  Automatic  Te.st  Equipment 
O^signsf  (3)  Automated  Hoasurefnertt  fubsys tarns j Ot) 
^v.tOtnA tic  Testing  Techniques;  (5)  Automatic  Control 
System  Instrucwr.tatiora) . 

Hbtrru'rt'MSWr.Bsttcd  S-iljr  (ett  Mi.r'i'criont  Pvlr>".  „ i-r  i/Mosa.  f l**- 

L*  A AVn*'<!,,■  M. 

Abstract— A micrffljprocessor-bMcd  solir  cci!  standard  character- 
istics measurement  system  is  described.  Data  nqutsition  ind  digital 
conversion  of  the  current-to-voitagc  characteristics  and  the  spectral 
response  allows  the  performance  of  several  operations  as  averaging, 
storage,  minicomputer  connection,  and  parameter  determination  of  ^ _ 
the  theoretical  models  introduced.  > 

Several  results  are  shown  concerning  the  accuracy  of  the  method  f 
on  the  determination  of  series  resistance,  reverse  saturation  current,! 
and  the  minority  carriers  lifetime  on  the  base  rcgii^  of  solar 

ZOUEZS0  W?ANT  C0HC1HT RATIONS  AT  THE  HBAVIUf 
B0?£0  SUJSHACE  OF  A BILICOll  SOLAR  CELL.  Irviag 
Wstofeorg,  JocoL  l>.  Deodar^  Gcor?,«  A.  HwacL*. 
aud  hm  Ro«.  LcZlG.  Cac.1970.  13p. 


Pho toe  1 cc tr 5 c cells 

fnt**. 

HTCH-EFFICIEMCY  ORG^NIC^CELLS 

L.  Morel , A.  K.  Ghosh.  T.  Feng,  E.  L.  Storg  ryn, 

P.  E.  Purwin,  R.  F.  Shaw  and  C.  Fishman 
Appl-  "*?ys.  Lett.,  vol. 32,  no.  8,  April  1 5,  I97S 

lVniW/cn»V ^ '"n,,pf"  efficiencies  in  csccss  or  1%  B* 

devices  into  the  realm  of  practicality.  The  ttevfeT!^^  Values  sml  brings  su 

ay  field-dependent  cnergy-depender,?  q»v„lllm  nJ,  T ? V \ *" 

100%  occur  at  high  photon  energies,  these  diminish  lo  llj%  „ 

“ UP<’n  SUn,i*'‘'  theoretical  efficiencies  for  these  devices  ^ ^ ^ 


j 'PhdtoC-lWtriC  cells 

THEORY  AND  APPLICATIONS  FOR  OPTIMIZATION  OF  EVERY  PART 
OF  A PHOTOVOLTAIC  SYSTEM,  by  David  Red field 
Solar  Energy,  vol.  21,  no.  2,  1978,  p.  107-112 

Abstract— A general  method  is  presented  for  quantitatively  optimizing  the  design  of  every  part  and  fabrication  step 
of  an  entire  photovoltaic  system,  based  on  the  criterion  of  minimum  cost/Watt  for  the  system  output  power.  It  is 
shown  that  no  element  or  process  step  can  be  optimized  properly  by  considering  only  its  own  cost  and; 
performance.  Moreover,  a fractional  performance  loss  at  any  fabrication  step  within  the  cell  or  array  produces  the 
; same  fractional  increase  in  the  cost/Watt  of  the  entire  array,  but  not  of  the  full  system.  One  general  equation  is 
found  to  be  capable  of  optimizing  all  parts  of  a system,  although  the  tell  and  array  steps  are  basically  different 
from  the  power-handling  elements.  Applications  of  this  analysis  are  given  to  show  (a)  when  should  Si  wafers  be  cut 
to  increase  their  packing  fraction;  and  |b)  what  are  the  optimum  dimensions  f«  solar  cell  netaNiintions,  The 
optimum  shadow  fraction  of  the  fine  grid  is  shown  to  he  independent  of  metal  cost  and  resistivity  as  well  as  celt 
size.  The  optimum  thicknesses  of  both  the  fine  grid  and  the  hut  bar  are  substantially  greater  than  the  values  in1 
general  use.  and  the  total  array  cost  has  a major  effect  on  these  values.  By  analogy,  this  analysts  is  adaptable  to 
othef  solar  energy  systems.  I 


DEGRADATION  OF  SOLAR  CELL  EFFICIENCY  BY  SHEET 
RESISTANCE,  by  K.  Lehovec  and  A,  Fqdotowsky 
Solar  Energy,  vol.  21,  no.  2,  1978,  p.  81-8C 

a asasasgEasaE 

Ishzding  An  electrode  confirerii  1 rtie  com^fted  k,,,e*  due  ,0  ’beet  resistance  and  electrode 

described!"  confiP>»?wn  winch  prevents  extreme  power  loss  by  local  short  circuits  k the  photojunction  is 
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hf  *»c*. 


TA 

410.9 

.C6 

A3 

1978 


national  SAMPE  Svtnpmivn  and  Rdubitio n,  *nr<», 
Anahein,  Calif. , 1978. 

SeVirUw  :ip;'iiratic!l  op  mborials  for 
pro  tuct-s  and  civ»r«iy  / Jtacioty  for  the 
A'hnr.ocr-ont  of  Material  and  Process  Prx-i- 
ncorir*;.  — iVara,  Calif.  : ‘or  t'io 

/^Vanocnc  nt;  of  Material  arv*  r rr« \ ss  inni- 
nocrin'j/  clr»78. 


K(l<tr  MVH'UMi  MS  IN  LOW  COST  SILICON  S<'LA/(  UUZ  fOa 

,i  kki  stkiai  \m  ;catio:s 

M.ifPln  II.  UlpoN  «***-- 

Jim  stale  of  development  of  low  Wl*l  production  of  kitlcoo  nheel 
material  for  uau  In  terrestrial  photovoltaic  energy  system*  la 


i"WFT-TYPE”SOlAR  CELLS  WITH  SfcXICONPUCTOR  ELECTRODES, 
by  H.  Tsubomura , M.  Matsnmura , K.  NaKalarti,  K. 

Yamamoto  arid  K.  Maeda 

Solar  Energy,  vol.  21,  no.  2,  p.  93-^' 

rr:1*  pfco,i;vdU|t'  "*d  Pt^otuneiMt  snu.-;  fiom  "»«•  wU  *,  ,rpc  , 

ekciiude|uqueoys  seduboo  of  ckeimlylclpUi.au.  ckcuodcy.  bcca  acau,  *uvved  tuber  *o<t  b, 

ihe  prevent  authors  and  others  oa  sod)  •*«"  solar  edit  uun,  a *m. r:.  * „ V 

icviewcd  The  effect  of  dyes.  cither  dissolved  in  the  volution  or  comcC  oa  the  cfccWodc  oarf act  »u  oudwd  m 
detail  including  the  effect  of  reducing  agent*.  wbkh  turned  outio  act  m electron  suppliers  The  pborovokaic  effect  > 
tn  nonaqueouv  solutions  were  also  v.udied  The  phonxuttent  eAvenc.es  cf  the  dve  vensn.rtd  cells  .ere  unproved 
by  increasing  the  quant.net  of  dyer  adrotbed  on  the  surface  sad  reached  Iff  per  real  for  mooochtoauic 
Uluauaattua  at  the  *avckn»(hs  of  tbc  .bvxpnon  p«*hr  of  Ihe  dyer  aid  unde;  suAvem  anoda  buses 


material  lor  use  in  terrestrial  pnoiovosieic  cnuigy  nyscum*  •• 
reviewed.  Erof.liaaU  is  placed  cm  the  material*  requiremonu  both 
from  a techno  log  leu  I and  economic  point  .•!  view.  In  several  area*, 
the  successful  development  of  coat-e»f*cllv*  sheet  is  limited  by  the 
availability  of  useful  and  perhop*  more  important  low  coni 
materials. 

PERSPECTIVES  ON  UTILITY  CENTRAL  STATION  PHOTOVOLTAIC 
APPLICATIONS,  by  E.  A.  DeMeo  and  P.  B.  Bos 
Solar  Enerpy,  vol.  21,  no.  3»  1978,  p.  177*192 

Abelian  line  icpoil  «]» re  lops  n<iniin.il  . t i and  pcifoimaixe  goals  ful  s..lai  phoiovoliak  cunvcision  devices 
mlri  del  fm  l ure  si ,ik  rtrcllk  iri.ltls  applka  ..ms  I l.c  ..hfc. live  is  lo  pi.ivi.le  sn  improved  basis  lol  establishing 
lescanh  oi.l  d'-vrlopnir III  , v h u tt  k*\  ' ph.H.uoit  ik  d». V k es  and  conveiskm  iniHCfHs  Ctunp.iMsons  arc  made 
among  j iiiindo  ol  genern  power  fc.nl  conceptual  Joipk.  with  ihe  akl  id  sn  sluy  design  psisnieln  liisl  is 
detmed  In  m.  lude  srist  ares  retain.  ...sis  overall  power  plain  eflkiciky.  and  average  svsdsbk  involalkm  Ihe 
..lull  Is  iiklk  ..It's  |h..l  ll.il  pi. ilt  appm-klk"  •>  iltv.Mil  come  nil. ilkm  nr  II  as  t mg  have  g.kkl  ptospcvls  for  ciuninmial 
viaht'ilv  il  device  sons,  -ion  efli.  “ in  its  nc  n 10  per  cent  -an  he  ..Hiihmed  wilh  installed  dcvkc  soils  under  JMWin’ 
ll'ifi’l  .mo  devil  e life  nines  in  i‘kn  .d  *n  sears  I hi..  Iilrn  approaches  have  foirniial  fur  achieving  these  coil  and 
per f. vi in  .ike  goals  ne.  .*ice  id  low  milnul  cik'cM  and  p..n  nlially  low  (..hikalion  mvls  Very  high  rAsieiky 
desucv  . ouplr.l  with  i.'ikcnlialk.ns  in  es.css  ol  shout  IUI  I icpitscnl  a viable  ahrinalive  d suAsicnlly  high 
lonveisk.n  cAciensits  |’Vt  »i  morel  van  he  ashieved  Smh  devn-rs  are  likely  lo  he  ecpcnsivc.  hul  high 
comcnlialkvn  mat  male  ihi-ir  costs  a.icpi.hjr  Several  devke  types  and  converter  approaches  esivl  or  have  been 
proposed  Ihal  have  poleillkd  foi  iraching  the  se  rill  Kik'ici  in  cnnliasl  to  It  cl  plslc  appi.Oi hes.  however, 
high  loiiirnlr.ilMii  approai hes  may  hacc  the  dicadvani  .gc  of  rri|uiiing  arrive  c.M.|ing  Approashcs  employing 
low  lo  medium  (unccniialkus  appeal  lo  have  limited  |k>lrnlcal  for  large  vesk  pplk  alums  Kcquucd  cAiiensKv  arc 
htelv  In  he  c omparahk  lo  1 1 we  needed  l.u  high  lomcnllalmn  approaches  Imi  Ihe  s oikcnli.ilk.n  i.'lviy  are  n>a 
lit  eh  |.a  h'“b  rmai.h  I > mat  ll  ■ o' • • , i , e.etv  |..l  1 

5*  o 
•o  ^ 


' HASA  CP-20C8  Photoelectric  cell*  - 

nrruHE  orbital  po^r  systems  tfcwiology  requikihents. 

(Syapo&1ui.i  held  LxRC,  K:y  3i-June  l,li>78).  Sept.  1978. 
322p. 


SiTiposlun  on  Futuna  Orbital  Pot.’oi 
Sysucos  TfeChcioTogy  P*3qu1  recicnta 
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A BRIEF  SURVEY  OF  THE  SOLAR  CELL  STATE-OF-THE-ART 

Daniel  T.  Bernatowicz,  NASA  Lewis  Research  Center  j3  i . 

SOLAR  CELL  U0RKS1I0?  . . P t ^ 7^ 


PERFORMANCE  OF  A TILTED  SOLAR  CEIL  UNDER  VARIOUS 
ATMOSPHERIC  CONDITIONS,  by  J.  V.  Dave. 

Solar  Energy,  vol.  21,  no.  L,  1978,  p.  ?63-271. 

A lr4Mlw<i|y  *tu(ly  ol  tipni  ryde  **<  cunt^lwymi^  *y\i«-<«i*  ihdl 
uwr  miIicI  ilmuftiin  ffttU  toidi  enrtyy  h*  Unto  po lu* inrd  l»«r  l«ru 
imilrquidlKJih  rvdiodlnl  *tr  liar  vmliidbon  modt.  ni  «4mIi  dti4*t>il 
ftt<  i»  coolinu^My  Miliotlucrd  mlu  iIh*  mom.  «nd  (lie  •*«  tn  hI^immi 
ouxle.  Ml  wftiich  itMJMt  «ti  n iccMCuUlcd  Soujnffi  wtnuidlitffn  It* 

Mi. mu  hfNuld.  hhow  Ihdl  I hr  dui.ii«y  inetyy  ie<jn«i«  fiM-tit  lm  ll* 
tMNHiUlKMt  midi  u mImiuI  onr  h.*ll  itvdl  lot  llte  iron  uIm !•««*«  iiboiJr 
flie  MdMiiidl  COP  lot  lint  tytlem  u4fti  tneigy  «*  Ik  auiilidi  v n 

ftppiun.n thirty  0 75  A t imivcoOoo^  IUl  piftlff  lolftt  tttff<vy  *y\lrni  ol 
mock  fdir  *#/«  iftn  |Mo«*«kr  « Uyi  <■«  Immi  ol  IM  «tin^  M «|i»«««d  lo 
nwr«l  llw  'a«-iivtli4r  Mod  Idlrul  iodtk  of  « lyp*c«l  houM  lAr.tl*«.r» 
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SOLAR  ETECTRTCITY  SPEEDS  DOWN  TO  EARTH,  by 
Stanford  R.  Ovshlnsky 

Now  Scientist,  vol.  80,  no.  1131,  November  1970, 

p.  6jh-6n  

Present  silicon  solar  cells  are  far  too  expensive  for  large  scale  power  generation.  But  recent  exciting 

advances  in  the  development  of  amorphous  devices  bring  forward  several  years  the  day  when 

installation  costs  could  drop  below  those  of  nuclear  power  


PHOTOVOLTAIC  POWER  SYSTEMS:  A TOUR  THROUGH 

THE  ALTERNATIVES 
Henry  Kelly 
Science 

Vol.  199  no.  4329  February  1973 
p.  634-643 

A family  of  new  technologies  i ich  in  ideas,  may 
provide  (he  basis  for  many  useful  energy  syslcms. 


RICH  EFFICIENCY  LOW  COST  SOLAR  CELL  POWER,  by  Ivan 
Bekey  and  Wade  Blocker. 

Astronautics  & Aeronautics,  vol.  16,  no.  11, 
November  1978,  p.  32-j8. 

A new  concept  for  solar  power  modules  could 
dramatically  increase  cell  efficiency  to  lower 
the  cost  of  spacecraft  power,  boost  electric 
propulsion,  and  cut  your  electric  hills. 

I 

SOLAR  CELLS:  PLOWING  INTO  THE  SUN,  by  John  C.C.  Fan. 
Technology  Review,  vol.  80,  no.  8,  Aug./Sept.  1970» 
p. lU-36. 

Solar  cells  convert  sunlight  into  electricity  silently  and 
without  pollution  New  materials  and  new  fabrication 
techniques  may  bring  down  their  costs  significantly. 


‘C7"Mr.r''  r.!t’CCN  <nLftf’  Crll  B(?nTi,:T,'Vi 

TcCM*'PLOp.v . 

John  A.  ccott  - Monck 

Journal  of  Energy,  7ol.  2,  'to.  3,  hay/Junn 

197P,  n.  IH-I35I 

In  this  paper  flic  methodology  employed  by  SpectriJab. 
Ini.  to  produce  more  efficient  silicon  solar  cells  in  a cost 
effective  manner  will  be  described  in  some  detail.  Inlormaiion 
on  the  types  of  cells  now  available  for  space  flight  ap- 
plications. as  well  as  data  on  their  electrical  performance,  will 
be  included.  In  addition,  projections  of  the  types  of  cells  that 
may  achieve  production  status  within  the  ne«t  two  to  five 
years  will  be  offered,  along  with  estimates  of  their  electrical 
performance. 
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Photovoltaic  Solar  fatertry  Conference,  Luxem- 
bourg, Luxortxxirn,  1977. 

Proceed  inas  of  the  international  con- 
ference held  at  Luxembourg,  Seoterber  27- 
30,  1977  / Photovoltaic  Solar  Enerav  Con- 
ference. — Dordrecht,  Holland  ; Poston  : 
D.  Reidel  Pub.  Co.,  cl97''. 

1373  p.  ; m.  : *>4  cm. 

At  head  of  title:  Ocrmissicn  of  the 
European  Ccrmcnities. 

Includes  bibliooranhical  refer- 
ences and  d index. 
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2.1  Insolation  2| 

2.2  Photovoltaic  Anays  22 
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2 5 Picsenl-day  Photovoltaic  Power  Systems 
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4.1.1  Senes  and  shunt  resistance  losses  116 

4.1.2  Minority  earner  properties  ID* 

4.1.3  Semiconductor  thickness  120 

4.1.4  (ham  properties  ui  polycryslallmc  semiconductors  121 

4.2  Silicon  Soljr  Cells  1 24 

4.2.1  Solar  grade  silicon  124 

4.2.2  Silicon  wafer  piepaiation 126 

4.2.3  Silicon  sheet  preparation  IN 

4.2.4  Silicon  lilnt  piepaiation  1.1 1 

4.2.5  Device  proccssirg  techniques  13  / 

4.3  Cadmium  Sulfide  Solar  Cells  14. 

4.3.1  Cu,S/CdS  cells  |: 

4.3.2  Oilier  helerojunction  cells  using  CdS  14:. 

4.4  Other  Semiconductor  Possibilities  147 

4.4.1  Inorganic  semiconductors  |4it 

4.4.2  Oigamc  semiconductors  152 

4.5  Energy  Payback  Time  153 

SOLAR  CELLS  FOR  CONCENTRATED  SUNLIGHT  SYSIEMS  154 

5.1  Conversion  Efficiency  in  Concentrator  Solar  Cells  I5(> 

5.1.1  High  illumination  intensity  effects  I5t> 

512  High  temperature  ellccU  15'# 

5.2  Gallium  Aiwiude  Solar  Cells  16? 

5.3  Silicou  Solar  Cells  164 
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NOVEL  MATERIALS  AND  DEVICES  FOR  SUNLIGHT 
CONCENTRATING  SYSTEMS 
H.  J.  Hovel 

IBM  J.  Res.  Development 
Vol.  22  no.  2 March  1978 

P • 112-121  |n  ||,c  ft,  vt  p.u  1 of  this  p.ipci . ihc  economic  advantages 

of  high  c Okie  no  col.n  cells  f«*i  sunlight  cone cnlriit ion 
w Mcms  ;iic  illitsi i ;iic«f  In  Ihe  second  p.m.  ihc  Ihcoreliciil 
limn  i ninrr\um  vllu  ictu  w\  of  single-junction  solat  cells 
;iic  calculated  iis  :i  lunclion  of  IcmpcMluic  and  inlensily. 
In  ihe  Iasi  pail,  ihc  individual  novel  devices  and  then 
particular  advantages  and  disadvantages  are  described. 


N7B  26554*1  Nahonal  Aeronautic*  and  Spar*  Administration 
lewis  Research  Center.  Cleveland  Ohic 

DESCRIPTION  AND  STATUS  OF  NASA  LERC/DOE 
PHOTOVOLTAIC  APPLICATIONS  SYSTEMS 

Anthony  F Rata|C/ak  1978  10  p refs  Presented  at  the 

13th  Photovoltaic  Specialist*  Conf.  Washington  D C.  5 8 Jon 
1978  sponsored  by  IEEE 
(Contract  E(49  261  10221 

(NASA  TM  78936  E 9679  DOE/NASA/ 1022  78/381  Avail 
NTIS  HC  A02/MF  A01  CSCl  10A 

Designed  fabricated  and  mttalled  war*  16  geographically 

!.. 

FROSPECTS  FOR  THE  USE  OF  AMORPHOUS  SEMICONDUCTORS 
IN  SOLAR  FIN  ERG  Y CONVERSION. 

J.  I.  B.  Wilson  & D.  Weaire 

Nature,  Vol.  275,  No.  5676,  September  lU,  1978, 

p.  9V;f6. 

In  this  article.  we  review  some  potenii.il  applications  of 
amorphous  Si  in  Ihe  (icld  of  solar  cncrg>  conversion,  t hese  are 
not  con  lined  10  the  function  devices  mentioned  above,  that  is. 
solar  cells,  bul  these  certainly  constitute  the  most  promising 
prospect. 


QC3.P47 

RR  MATEPIALS  FCR  LOW-COST  SOLAR  CELLS. 

F.A.  Shirt  and  6 P.  Raf -Choudhury . 

Reports  on  Progress  in  Physics,  v.*«1, 
no. 12,  Dec. 1978,  p. 1839-1879. 

Photovoltaic  materials  arc  reviewed  with  regard  to  their  possible  use  in  system' 
that  could  provide  very  large  amounts  of  electric  power  from  the  Sun  before  the  en« 
of  the  century.  The  key  is  taken  to  be  the  cost  of  the  solar  cells  which  are  considerr- 
to  he  presently  about  two  orders  of  magnitude  too  high.  Only  silicon,  in  single  cryst 
or  ribbon  form,  or  CdS  in  thin-film  form  are  thought  to  be  sufficiently  developed  t 
permit  their  possible  large-scale  exploitation  by  the  last  decade  of  the  century. 

Silicon  is  considered  tn  have  the  advantage  over  CdS  at  present  for  large-sea1 * * * 
use  because  of  the  higher  performance  levels  and  the  broader  existing  technology  has- 
CdS  thin  films  arc  considered  to  have  greater  potential  if  selected  improvements  ca 
he  effected  in  design  and  performance,  because  of  lower  projected  cost  and  the  ca- 
of  automating  manufacture. 


PROPERTIES  OF  POLYCRYSTALLINE  AIAS/CAAS  ON  GRAPHITE 

heterojunctions  for  soiar  cell  applications 

W.D.  Johnston, Jr.  and  W.M.  Callahan 

J.  Electrochem.  Soc.,  v!25,  no. 6,  June  1978,  pp977-983 


I olycrystalline  heterojunction  material  of  N-AIAs/p-GaAs  and  P-AIAs/ 

r»"r?u«S * * * *p4*Ailr0/Wn  £ * ch,?rid?  ar,ine  vapor-phase  reactor  on  graphite  sub- 

strates. P AlAs/p-n  GaAs  s.ructures  were  produced  as  well  by  postgro-vth  Zn 

diffusion.  Control  of  nucjeation  and  ohmie  contact  of  the  GaAs  layer  to  the 

graphtte  was  achieved  with  Zn  doping  during  growth,  or  Ge  or  Sn  coating  of 

NA  A^r'.//10'  ,t0-  1rew,h-  for  P-  "-‘TP*  <*»As.  respectively.  *he 

A material  appears  promising  for  possible  solar  cell  appli- 

cations, but  we  have  not  succeeded  In  overcoming  the  high  spreading  re- 

sistance due  to  grain  boundary  acattering  In  the  AlAs  layer.  * 
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r-n'T  cufc'n'ROSCOPY  OF  SEMICONDUCTOR 

A-  Hel!“f  the^American  Chemical  Society 
iol^tio^no1:^  February  1.  1978, 
p . 6d4- 688 . 
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THF  PROSPfCTS  FOR  °HOTOVOLTAIC  CONVFRSION. 

W.O.  Johnston,  Jr. 

Amcr.  Scientist,  v.65,  no. 6,  Nov. /Dec . 1 977 , P-729 

Solar  cells  convert  sunlight  directly  to  electricity. 
L'nn  they  he  made  efficient  and  cheap  enough  to 
contribute  significantly  to  a solar  energy  economy. 
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International  Solar  Fherny  Society.  UK  Sectron- 
Ecxmonic  & ocrrtercial  assessmnt  of 
solar  energy  orr  vers  ion  : ocftfererjoe  (C12) 
at  the  Itoyal  Institution  July  197/. 

London  s UK  " ISFS,  cl977. 

OR  o.  : ill.  ; 70  cn.  
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maximisation  of  operating  efficiency  of  solar  cells 

D.  M.  Divan  and  M.  M.  Hasan 

Energy  Conversion,  vol.  17,  no.  4,  1977,  p.  183-188 

Abstract  Two  opi.n.al  control  i)ilcm»  have  been  devised  for  mas, nt, sing  «be  operalint  efctieiK, 
ol  a solar  cell  working  mlo  any  load  for  afbtl.ary  cond, lions  ol  ilium.., atio.i  t Onsnkriwf  the  vmuIkm 
„f  Intensity  on  an  a vet  aye  day.  the  proposed  technique*  icvuit  m an  ellicscncy.  nrhicft  t»  a 

lead  l I*,  gieate;  Ihan  Hie  solar  tell  s average  ope. aim*  elhttcncy  without  conliol 


o*/N  higm-fffkifncy  silicon  SOLAR  cflls. 

It  i . Bae  and  R.V.  P'Aiello.  .nr  q, 

Anol.  Phys.  Letters,  v.3».  no.4.  Aug. 1977.  p.28,-8/. 

A novel  bm.-.-dtlfuMon  process  described  for  ihe  labnealnm  U fogh-cOkicwcy  ? V.V  u4-r  tcU 

,scf  I be  lance  of  JiltusHM,  p-ra-neter*  mveotyaud  tbts  JOlusn.  pr.^ess  recoils  in  sbro.tsl.swlA. 
ase'  and  skalltf*  ju.te.nnts  (0  1 5 4a  4 isa.mS  l*o  propertte.  importaiU  lo  Ihe  f.a.„al«n  of  b.th 

tVKtsttey  udaf  cells—  relatively  U,w  salms  .d  sheet  -estsLatloC  (JV  140  UA  J -»-*•  *«*«« 
surface  K,nl  melal  dtOSn  ami  la.Sc  tesuhanl  Wettnws  apjauathtn*  60  ps  The  cha.as«ei,Mn.s  ot  7* 
fsdar  tells  labrwatcd  vmn(  Ih.s  dtOnenH,  prmess  in  s.njk-cnrslal  (C/)  stlmon  wafers.  Kavutg  AMI 
llkk'ik'kv  (dicing  from  14  lo  17%  arc  ptotaicd 
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DETERMINATION  OF  SOLAR  CELL  EQUATION  PARAMETERS  FROM 
EMPIRICAL  DATA. 

A.  Braunstein,  J.  Bany  and  J.  Appelbaum 
Energy  Conversion 

Vo  1 . 17  No.  1 1977 

p.  1-6 

Attract  "The  determination  of  the  v>lar  cell  equation  ffctrnvnclrr*  1/  t character istKt  from  ripin- 
mental  data  *,n  achieved  by  the  lent  *qtmr  mcth«»d  uherc  all  dill  point*  uerc  considered  The 
fixe  parameters  of  the  cell  equation  were  transformed  to  a three  parameter  equation.  rcMtlttnp  in 
a simplified  soluti«»n  In  the  fitting  procedure  of  the  calculated  / I characteristic  to  ihc  experimentally 
measured  p«»»ntv  the  error*  of  tlie  instrumcutalion  were  taken  into  aixotml  1 Ik*  shunt  resistance 
appeared  lo  hr  important  fiu  a desired  fitting  accuracy 

LABORATORY  EXPERIMENTS  WITH  SILICON  SOLAR  CELLS. 

0.  W.  Ka mmpr  and  M.  A.  Ludlngton 

American  Journal  of  Physics,  vol.  45,  no.  7,  July 
1977,  P.  602  - 605 

The  uses  of  silicon  solar  cells  i»x  subjects  of  experiments  in  undergraduate  leaching 
laboratories  arr  discussed  The  bask  theory  of  these  tells  is  presented.  including  eqimalcnt 
circuits  and  characteristic  equations  Fundamental  experiments  on  the  power  output  and 
efficiency,  which  are  appropriate  for  nonscience  majors  courses,  are  detailed,  as  well  as 
more  advanced  experiments  on  cell  parameters  Experimental  results  and  agreement  with 
theory  are  presented  for  a typical  inexpensive  cell 

SOLAR-CELL  TECHNOLOGY  ADVANCES  - BUT  SLOWLY 
Dick  Hdckmeister 
Electronic  Design  26 
Vol.  25  no.  26  December  20,  1977 
p.  24-28  x 

Little  by  litlle,  solar-cell  lerhnnl- 
ogy  is  beinn  dirrelrrl  by  the  fed- 
eral  Rovernmenl  toward  in- 
rreasinK  the  nation's  enerjry  sii|i|ilies 
While  solar-elirtrie,  or  pholovollaie 
jmxver  systems  have  a bmp  way  lo  no 
before  they  actually  cotnjielc  with 
fossil-fueled  power  plants,  there  are 
signs  indicating  that  progress  is  lieing 
made: 


SILICON  SOLAR  C^LLS  ON  ZONE -MFLTc0  SILICON/SRAohITE 

SUBSTRATES. 

T.L.  Chii,  et  al. 

j.  Apol.  Phys.,  V.48,  no. 8,  Aug. 1977,  d.3576-3579. 

Pnlycryxtalline  silicon  solar  cells  deposited  on  graphite  substrates  by  conventional  chemical  »ir  » 
deposition  techniques  have  low  conversion  efficiencies  due  to  the  carrier  recombinations  al  giao 
boundaries  To  reduce  the  concentration  of  grain  houndanes.  silicon  layers  deposited  on  graphiu 
substrates  have  been  rone  melted  lo  increase  substantially  the  sire  of  silicon  crystaiii.es  Using  the- 
silicon  layers  as  substrates,  solar  cells  have  been  deposited  in  a one-step  process  by  the  thermal  reducii 
of  tnchlorosilane  containing  appropriate  dopants,  and  AMI  efficiencies  of  higher  than  J%  have  be- 
obtained  for  cells  of  about  h-cm’  area 


RADIATION  EFFECTS  ON  HIGH  EFFICIENCY  SILICON 
SOLAR  CELLS 
W.  Luft 

Energy  Conversion,  vol.  16,  no.  4,  1977,  p.  159  - 
167 

Mislrart  The  performance  of  10  cell  types  from  I nvintif.iclurcrs  shows  non  jrr.idi.ilcd.  gl.iss-covci 
Lcll  efficiencies  ringing  fmm  Iff  t lo  I t after  prolonged  ptioton  illumination  for  cells  having  thi. 
nesses  from  21'  to  t7ff/mi 

Fllicicncies  after  irf.uli.inou  by  1-McV  Hectrims  lo  a (liiciicc  of  Iff’’  C’cm!  ranged  from  *0 
> 2"',  The  degrad. moo  in  power  output  as  a result  of  Iff1*  C/vm1  irradiation  ranged  bom  Jl  to  t 
lor  cells  wuh  a 2ohm-cm  base  resistivity  and  from  2K  to  Kf,  for  Iffohm-cm  cells  (dh  ban 
a P*  hack  surface  field  showed  Ihc  highest  degradation  in  each  resistivity  group 
Only  a cell  group  using  float-rone  material  showed  significant  phoinn  degradation  after  elect t 
irradiation  All  other  cell  types  showed  annealing  of  electron  irradiation  damage  of  up  to  S%  ah 
|t  v 10* ' e/em1  irradiation 

LABORATORY  EXPERIMENTS  WITH  SILICON  SOLAR  CELLS 
D.  W.  Kramner  and  M.  A.  Ludington 

American  Journal  of  Physics,  vol.  45.  no.  7,  July 
1977,  p.  602  - 605 

I lie  uses  of  silicon  vilar  cells  as  subjects  of  experiments  in  undergraduate  teaching 
laboratories  arc  discussed  The  haste  theory  of  these  cells  is  presented,  including  eqmvalr 
circuits  and  characteristic  equations.  Fundamental  experiments  on  the  power  output  an 
efficiency,  which  arc  appropriate  for  nonscience  majors"  courses,  are  detailed,  as  well  a 
more  advanced  experiments  on  cell  parameters  Experimental  results  and  agreement  wn 
theory  are  presented  for  a typical  inexpensive  cell. 
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EFFECTS  OF  IMPURITY  REDISTRIBUTION  ON  THE  SHORT  - 
CIRCUIT  CURRENT  OF  N*  -P  SILICON  SOLAR  CELLS 
E.  Y.  Wang  and  L.  Hsu  and  H.  W.  Brandhorst,  Jr. 
Journal  of  the  Electrochemical  Society 
Vol . 124  no.  12  December  1977 
p.  1915-1918 

The  effect  of  unpurity  rcd.^tribulinn  on  the  n* -diffused  layer  of  silic< 
solar  ti  lls  has  lavn  studied  The  impurity  conrrntrutum  was  piohlcd  by  fou 
poinl-piobe  differential  Hall  r od  resistivity  nreasuiements.  The  electric  fit 
gradient  and  the  mobility  gradient  in  the  diffused  region  were  obtained  fre 
the  impurity  profiles.  Short-circuit  current  was  calculated  from  the  cffocti 
recombination  lifetime  deduced  from  electric  field  gradient  and  mobili 
gradient  le.-ults.  1 he  calculated  short-circuit  current  was  comparer*  with  nv 
sured  values  as  a (unction  of  wavelength*  and  found  to  be  in  leasonably  go 
agreement. 

SOLAR  CELLS  FOR  TERRESTRIAL  APPLICATION 
Harold  J.  Hovel. 

Solar  Energy 

Vol.  19  no.  6 1977 

p. 605-615. 

nhufcmilUK  >)Mcnn  i.  ah*»  awludcJ 


A SI/CDS  HETERO  J'JNCT  ION  SOLAR  CELLS. 

F.M.  Livingstone,  et  al. 

J.  Phys.  0:  Applied  Phys.,  v.10^  1977*  p.  1 959-l9c»3. 

Abstract.  I Iciciojiinthon  solar  cells  of  the  type  Si  -CdS  have  been  fabneated  wbiifi  have 
cilieieiiLics  of  1\  under  AMI  conditions,  lire  cdls  have  been  lahuealed  b}  ik|K>sitin* 
epitavul  CdS  Hints  on  ihernully  cleaned  silicon  bubsitalet  undo  uuv 

I lie  cl huciwy  ol  llicsc  cells  lias  been  studied  over  a wide  ranee  of  Si  icvuli. met 
and  il  has  lieen  fouad  llul  die  highest  eltieicncy  is  obtained  wnli  near  nilinisn.  silicon, 
flic  senes  resistance  assuciatcd  with  llicsc  cells  resolls  in  a Idl  factor  of  U6. 
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METEOROLOGICAL  EFFECTS  ON  SOLAR  CELLS. 

J.R.  Mallinson  and  P.T.  Landsberg. 

Proc.  R.  Soc.  London.  A,  v.355,  1977,  o. II 5-10. 

The  effect  of  dilTerent  meteorological  conditions  on  solar  cell  outputs  lias 
been  investigated,  using  a model  for  a solar  cell  (ponn  or  n-on-p)  which 
incorporates  surface  recombination,  surface  region  electric  held  and  senes 
resistance.  Two  ways  of  defining  ’clear*  and  ‘cloudy  ’ conditions  have  been 
used,  and  by  intei|>o(ating  between  them  we  have  constructed  two  con- 
tinuous ranges  of  meteorological  conditions.  The  optimum  achievement 
of  a hypot  helical  range  of  substances  X(A'()  which  have  an  energy  gap  A’,, 
but  otherwise  all  have  silicon  material  i>arumclci  s,  have  been  determined 
for  each  of  the  meteorological  conditions  mentioned  above.  The  optimum 
material,  X,  for  U.K.  conditions  is  found  to  he  A’(l.7»eV)  rather  than 
silicon  which  is  X(l.l2eV).  However,  its  translation  into  a real  material 
or  its  low-cost  production  are  not  considered  here. 
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Session  titles 
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A F0KKER- PLANCK  ANALYSIS  OF  PHOTOVOLTAIC 
SYSTEMS 
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Energy 
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Physical  Operation  of  Back-Surface* I icld  Silicon  Solar  Cells  J . G.  Foxumt  322 

1 he  Dependence  of  ( )pen-Circuil  Voltage  on  Illumination  L evel  in  p-n  Junction  Solar  ecu'; 

J.  G.  Fomini  and  F .-I  / indlmlni  325 

Optimization  of  Silicon  Solar  Ccli  Design  for  Use  Under  Concentrated  Sunlight  />  /..  ( rook  anti  J R 1 cordon  310 
The  Inlcrdigitalcd  Mack  Contact  Solar  Cell:  A Silicon  Solar  Cell  for  Use  in  Concentrated  Sunlight  . 

M l)  l.aniniert  anil  R J Sehnart; 

A I irst t )rdor  I henry  of  the  p*-n-n  * Edge- Illuminated  Silicon  Solar  Cell  at  Very  High  Injection  I cvcK  

O.  (inriidia  ami  H I Safer  142 

Electronic  Properties  of  Amorphous  Silicon  in  Solar  Cell  Operation r /,’  Urnmki  131 

Carrier  (iencr.iiion.  Recombination.  Trapping,  and  Transport  in  Semiconductors  with  Position- Dependent  < opposition 

(I  StA  mul  / t JMMn  358 

A Computer  Analysis  of  I Ictcrojunction  and  Graded  Composition  Solar  Cells  , J i Sutherland  mul  J R.  Hauler  361 

Efficiency  Calculations  for  AI,Ga,_,  As  GaAs  I letcrofacc  Solar  Cells  

A M SrLrln.  I)  I 1 1 in  lit  and  A (,  Milan  373 

Design  Analysis  of  the  Thin-Film  CdS-CujS  Solar  Cell  -I  Rnthwarj  and  A M Harnett  381 

Collection  Efficiency  of  I Ictcrojunction  Solar  Cells  -I  He  Vox  mul  II  J Pauwrlx  388 

Efficiency  Calculations  for  Thin-Film  Polycrystallinc  Semiconductor  Schottky  Barrier  Solar  Cells 

C.  Lanza  and  II.  J.  Ilot  rl  392 

Electronic  Processes  at  Grain  Boundaries  in  Polycrystallinc  Semiconductors  Under  Optical  Illumination  

II.  C.  Card  and  F..  S.  Yang  397 

A Methodology  for  Experimentally  Based  Determination  of  Gap  Shrinkage  and  Effective  Lifetimes  in  the  Emitter 
and  Base  of  p-n  Junction  Solar  Cells  and  Other  p-n  Junction  Devices 

F.  .-I.  l.indhohn  A Seuvroxchel  C.  T.  Sah,  If  P ( rnllemki.  and  II  W.  Brand horxt.  Jr  402 

• 


QC 

443 

.067 


Optical  polar  Inc  try — instrunentation  and 
applications  (seminar],  Aurjmt  93-24,  1977, 

San  Dirqo,  California  / R.  M.  A.  Assam, 

David  L.  Goffcon,  editor*?  ; presented  by 
tite  Society  of  Photo-optical  rnstrunantae  - , 

1 1 1 n i TTmi i nrwirw  in  i i > 1 1 1 n n * 4 1 r * 1 11  *^^^***>-  — T* JTTTT  . . 

Optimum  Antiretlection  Coatmo  tor  Antirellection  coated  Metal  Oxide  Semiconductor  ■ I 

pfy * • * 

Y c M Veh.  F.  P.  Ernest.  R.  J.Jitirn.  Jet  Propulsion  Laboratory  am  mat  ' — “ 1 

In  this  paper,  comprehensive  methods  for  obtaining  parameter!  of  *n .rt rum ^rather* th*n  a 
layer  M eoLing’on  Z AMOS  solar  cell  to  match  th«  entire  sun Hgbt  pecti rxm  r ■ «h.r  ; 
single  wavelength,  will  be  given  In  th  » t^rhod  therefotd  tM  or  . r 

trum.  spectral  response  of  the  solar  cell  and  optical  properties  M _ 

collectively  considered. 


791 


* 


• NASA  CP -7020 

Solar  Co  1 1 High  Efficiency  and  RaJiation  Damage. 

A Conference  held  at  Lewi*  Res.  Center.  April 

• 28-29,  1977. 

Status  of  NAS A- Lew is  Research  Center 
Silicon  Solar  Cell  Program 

Henry  W.  Brandhorst,  Jr.,  Lewis  Research  Center.  . 

p.3 

The  Goddard  Space  Flight  Center  High  Efficiency  Cell 
Development  and  Evaluation  /*.  7 

Luther  W.  Slifer,  Jr.,  Goddard  Space  Flight  Centei 

A Review  of  Air  Force  Space  Photovoltaic  Development  Efl 
W.  Patrick  Rahilly,  Air  Force  Aero  Propulsion  o,  2S" 
Laboratory 

AND  FUNDAMENTAL  MEASUREMENTS  ON  SILICON  CELLS 

r - • , ■ - ■ ■■■■ 

Impurity  Gradients  and  High  Efficiency  Solar  Cells 
C.  R.  Fang  and  J.  R.  Hauser,  North  Carolina  State 


University 


lna  si 
o 3J3 

V . . 


Measurement  of  Material  Parameters  That  Limit  the  Open- 
Circuit  Voltage  in  P-N-Junction  Silicon  Solar  Cells 
F.  A.  Lindholm  and  A.  Neugroschel,  Universit*'  of 
Florida,  and  C.  T.  Sah,  University  of  Illinois. 


Surface  Recombination  Velocity  and  Diffusion  Length  of 
Minority  Carriers  in  Heavily  Doped  Silicon  Layers 
Harry  C.  Gatos,  Masaharu  Walanabe  and  Geri  Actor, 
Massachusetts  Institute  of  Technology  . . 

Impurity  Concentrations  and  Surface  Charge  Densities  on 
the  Heavily  Doped  Face  of  a Silicon  Solar  Cell 
I.  Weinberg,  Lewis  Research  Center  and  Lop  Hsu, 


k 


Wayne  State  University.  ....  .p»  S’  'L 

Investigation  of  the  Topographical  Features  of  Surface 
Carrier  Concentration  In  Silicon  Cell  Material 
Using  Electrolyte  Electroreflectance 

Fred  H.  Poliak,  Cajetan  E.  Okeke,  and 

Paul  M.  Raccah,  Yeshlva  University  A.»(  . . 

SILICON 

CELL  TECHNOLOGY 


Advanced  High  Efficiency  Wraparound  Contact  Solar  Cell 
J.  A.  Scott-Monck,  F.  M.  Uno  and  J.  W.  Thornhill, 

Spectrolab,  Inc f>,  . ... 

1 The  Sawtooth  Cover  Slide 

A.  Meulenberg,  Jr.,  Coi-x-.unicalions  Satellite  Corpor^ 

Applications  of  lou  Implantation  for  High  Kificicnc/ 
Silicon  Solar  Cells 

. John  A.  Minnucci  and  Allen  R.  Kirkpatrick 

Simulation  Physics,  Inc p.  . . . 

Transmutation  Doping  of  Silicon  Solar  Cells 

R.  F.  Wood,  R.  D.  Westbrook,  R.  T.  Young,  ai:d  J.  W.  Cl 
Oak  Ridge  National  Laboratory.  . . . A.  fU.f,  . . . 

Developments  in  Vertical-Junction  Silicon  Solar  Cells 
J.  Lindmayer,  C.  Wrigley,  and  J.  W >h lgeuuLh , Solarex 
Corporation 


Project  STOP-Spectral  Thermal  Optimization  Program 

L.  J.  Coldhaitimer,  R.  W.  Opjorden,  C.  S.  Coodelle  and 
J.  S.  Powe,  Hughes  Aircraft  Co.  . . . /’•J  ? ( . . 


High  Efficiency  CaAs  Solar  Cells 

Cilbert  II.  Walker,  Edmurn.  J.  Conway,  and  Charles  E.  Bvvi 
NASA  Langley  Research  Center  . . . . p.  1.3.3 

Theoretical  Studies  of  A New  Double  Cradcd  Band-Gap 
AixGaj_x*s"AlyCa1 _yAs  Solar  Cell 

James  A.  Ilutchby,  NASA  Lauglcy  Research  Center 

GaAs  Solar  Cell  Development  /^‘ ^ ^ 

R.  C.  Knechtli,  S.  Kamath,  and  R.  Loo, 

Hughes  Research  Laboratories . . . 


•700 


TK 

7001 

.151 

1977 


International  Electron  novices  f’oetinq, 
(23rd],  Washinqtnn,  D.C.,  1°77. 

'TV»rhnical  - 

| | MIS  Solti l .-IK  A Ki  VKW  llnvtlcd  I «pn>  4 

II  I.  hill"  r . •••■•' . , 

I’  Koiwt  Impii'Wimntv  * AMDS  SiiIii  ( fjl' 

K I Stint  V.  « »»  >•*  *•  » Want  1 r lmr  4K 

I I 7,'!, In'  ll.n^wl  Inipbnt.-il  MIS  S..I.U  < elK 

) r 1*01  ii  (.  ii'i  0"*i  ('■  r<<ir,ar  ■ ■ ■ 

4 1 IlH  imirn  rnv  .1  S...IMV  SlaUv  „n  Opr..<  mu.l 

Vnhaor  Im  IH.I'  I >1“  s'l"  "n  N,s  J **'  . 

I lm/rTvm.  J.  K Kim.  A f PrMmr  *>*1  y . 

('  ■ • • ' ■ . ■ ; ’ ' 

4 % I Hr.  Is  ..I  Ini*  rl  « «"  Slilra .1  unnolin*  ami  Mel  .U  m 

Sllium  M4IS  S.d.H  C Hh  

ITTTTi^Miimnl  t>y  Inldfac^SlaK  '• 

in  MIS  s.hollky  fcriKtt 
K K Vc  mill  II  C lirrf  . . 

4 7 lvicimmali.ni  -I  «’l" Paiamcim  and  < l<  n.u- 
lei  i/all. m ..I  MIS  S».bt  I elK  . . 

/•  u!>.  f.\  l*0’-m0k*  KH.  (.  k0m0rm..t  ,„d  ^ •_ 

R 

Ill  I lie  I Inn  I ilm  Polynyoallmc  Sola,  Cell  Pio*ram  in 
Ihc  II  S A.  (Invited  Pape) 

n j inn  hr  21  3B 

||  i | |lr  | tin  Ic  of  impiitilH-c  ami  I . nipctalmc  <•" 

Sm«,|4l<niv  Sill,  .ui  S*»la,  I . IK  1 1 nvil.'.l  I .ipcvl  ^ 

1 1 I (Mm*  ’l» 

III  SiIh.ui  tliil'ciaini.  I.u  I .•«  I'mt  S.«lai  I • IK 

I 1 1 /.»>*../  /,  ll>  «ipt «,»./  A'  M Murmlii  . -I". 

114  Phvdi-v  I Imlctlvinp  linpcnrcl  lllne-mv  <>1  H'l'l' 

I i.w  lum  li.ui  I mill.-,  Silt... n Sol  >i  l . IK  . 

J Ii  /.>,»»»".  , ,1.  / irnfftnlm  0H-I < I Suit  • 1— 

*115  SiIhoii  Solai  I VIK  Kn  I've  at  llifli  Notai  I ..mcnlra- 


in'ii 

«,  .4  Sw0tl:.l..5  Anpu/i  *m/ v A/.  in  

1 1 It  Compute,  Analyde  nl  H.-wlamr  and  Non  Hi.if.wffl 
lllimun.ilinn  I ffeeta nil  f'mwynlMl.w  Sobi  I elK 
K IP  Mih  hi  ll — - ^ 


A/rtSrt-cV' 


N77  30277*1  Mammal  Ae.nnaut.ca  and  Space  Adm.nrtltalmn 
lew.*  Reaca.ch  Cenlei  Cl'velam,  Ohio 

RECENT  DEVE LOPMT  NTS  IN  PHOTOVOLTAIC  ENERGV  ffV 

ERDA/NASA  LERC  . - 

jam.,  N Deyo  »n  -«  T.OC  ol  th.  ASPE/MSfC  Symp  on  f np 
and  Products., y Gama  linn.  Space  Tachnot  May  197,  p 69  8 
IFor  pnrna.y  dnc.iment  «e*  N77  30273  21  311 
A.ad  NTIS  MC  A13/MT  A01  CSCL  10A 


V 


PERFORMANCE  ANALYSIS  OF  A SOLAR-ELECTRICAL 
SYSTEM  WITH  A LOAD  AND  STORAGE  BATTERIES. 
J.  Appelbaum,  A.  Braunst.eln,  and  J.  Bani 

Energy  Conversion,  1977,  vol.  16,  no.  3, 

p.  105-110 


PHOTOVOLTAICS:  * THE  SEMICONDUCTOR  REVOLUTION 
COMES  TO  SOLAR 
Allen  L.  Hamnond 

Science,  July  29,  1977,  vol.  197,  no.  4302, 
p.  445  - 447 


Journal  of  VftC\!ua  Science  l . Technology  Sept. /Oct. 
v.lU.  no. 5 i p.  1053*1216.  1977 

PROOEEDHtJS  OF  THE  GtttPOSIUM  ON  DIELECTRIC  THIN 
FIIMS  ON  SEMI  CONDUCTOR  DCVICIS.  G.L.  Schnnble 
nn<i  J ,L.  Veasen,  *da.  (Held  May  If,  1977  at  fiCA 
Labfi.,  Prince top,  Hew  Jersey.  Sponsored  by  the 

America  Ynru’ja  Fociaty) 

Aaerican  Yacuma  Society 

Symposia*  on  DleUctrle  fbin  FiUi  Nj»y  U, 

on  Sealconductor  Doricef  I977 


THEORY  OF  THE  SCH0TTKY  BARRIER  SOLAR  CELL. 

, P.  T.  Landsberg  and  C.  Klimpke 

Proceedings  of  the  Royal  Society  of  London, 
Vol.  354,  no.  1676,  21  April  1977,  p.  101-118 


V 


NASA  CR-2800 

ANALYSIS  OF  GaAs  AND  SI  SOLAR  ENERGY  HYBRID 

SYSTEMS.  March  1977 

John  H.  Helnbockel  and  A.  S.  Roberts,  Jr. 
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30  references 
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Various  silicon  hybrid  systems  are  modeled  and  compared  with  a Gall- 
ium Arsenide  hybrid  system.  The  hybrid  systems  modeled  produce  elec- 
tric power  and  also  thermal  power  which  can  be  used  for  heating  or  air 
conditioning.  Various  performance  indices  are  defined  and  used  to 
compare  the  system  performance:  capital  cost  per  electric  power  out; 

capital  cost  per  total  power  out?  capital  cost  per  electric  power  plus 
mechanical  power;  annual  cost  per  annual  electric  energy;  and  annual 
cost  per  annual  electric  energy  plus  annual  mechanical  work.  ?■-  se 
performance  indices  indicate  that  concentrator  hybrid  systems  can  be 
cost  effective  when  compared  with  present  day  energy  costs.  Realistic 
cost  and  efficiencies  of  GaAs  and  Si  are  respectively  $35, 000/m2  *or 
15%  efficient  solar  cells  and  $1000/m2  for  10%  efficient  solar  cells. 
Limiting  values  for  annual  costs  are  10.3  CAwh  and  6.8  CAwh  for  Si 
and  GaAs  respectively.  Results  demonstrate  that  for  a given  flow  rate 
there  is  an  optimal  operating  condition  for  maximum  photovoltaic  out- 
put associated  with  concentrator  systems.  Also  concentrator  hybrid 
systems  produce  a distinct  cost  advantage  over  flat  plate  hybrid 
systems. 
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During  the  fall  of  1074.  nine  companies  (worldwide)  of- 
fered off -the  shelf  ictresirial  solar  electric  generators  Units 
with  peak  power  nuipnl  near  l.t  waits  were  pmchased  from 
three  manufacturers  (nr  Ihct*  tlisiiihutnrs)  whose  product 
lutes  offered  a cross  section  of  the  available  market  All  of  the 
solar  power  supplies  consisted  of  a panel  comprised  of  silicon 
solar  cells  connected  in  a variefv  of  reties  parallel  or  series 
arrangements  with  a block  mp  diode  to  present  reverse  current 
Dow  when  the  panel  was  not  illuminated.  A description  of  the 
.solar  cell  modules  is  given  in  Table  I In  this  investigation, 

. samples  of  the  artay  cnsapsulanis  plus  potential  en 

capsulation  or  cover  materials  were  subjected  (o  realtime 

3 testing  for  the  same  period  as  the  solar  a.  -s 

•The  testing  period  was  from  December  1974  to  December 
1975  in  Ibe  mid-Atlantic  region  of  the  United  States.  Bv 

7»  measuring  any  changes  in  electrical  output  or  spectral 

> iranwnlatlofl  as  C fund  km  of  ftpoeure  lime  the  durability  and 
• eath<9  of  the  modules  and  enmponentt  could  he 
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CONVERSION.  R.  H.  Hanmond  and  W.  M.  Risen*  Jr. 

Solar  Energy,  vol  23,  no  5,  1979,  p.  *♦**3— ^♦*♦9. 

Vh.lt  an  A tyatctu  u devet  ibcJ  and  letted  which  convent  heal  dually  Milo  c let  I in*  I energy  It  empioyt  a 
olution  clcvtiuchcim.*l  it. i lion  wnh  a .null  poUru*  btlily  and  a kaige  tuotai  entropy  change  AS  Thtv  u i on 
a oppoviic  direction*  in  l«o  cell*  one  ai  high  icmpctaiuic.  »heie  heat  n absorbed.  and  one  al  tow 
cmpcialuic.  when;  heal  iv  cnullcd  The  difference  in  hea.  abtoibcJ  and  heal  cimiicJ  i.  available  at  tlecii  k.I 
voik  . iccuculaikin  ol  ihc  uduiion*  between  I hex  edit  give,  a ctowd  regenct  alive  IM>  tyticm 

I he  vonvcition  cflit  icik.)  <>(  live  tyticm  it  high.  varying  bom  SOlo  7S  pci  teal  of  the  Car  not  cltkiency  avlhc 
■uwei  oulpol  vat ict  bom  mammon  to  7)  per  cent  of  tnaiimum  The  povvet  o-jipul  dependt  tiiongl)  upon  • 
hi  reaction  ucd  To*  the  icauion  levied  here  the  po.ct  otilpul  dentil,  .at  h4  W mJ  of  cell  atca  bn 
ipciaiktn  between  Wl  and  HI  1'  Ocvign  lav  loo  Am  imptoving  puwci  oulpol  dentil ) and  nunum/mg  co*u 
it e Jive  uvved  i nd  ba vk  icquiicmcniv  lot  vue t rvvlul  cell  leac iiont  arc  gi *en  T he  Itawbilii > ol  obia ining  puwci 
iulpui  on  the  oidci  of  2 a It)'  W/m'  ofceUaiea  al  JJpei  cent  tonvcivion  clhociky  living  JUI  C input  heal  it  . 
bvcuvvcd 
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PHOTQELBCTROLYSIS  OF  WATER  WITH  SBC  CONDUCTORS, 
by  M.  Tomklevicz  und  H.  Fay. 

Applied  Ptiyuic8,  vol.  lfl,  no.  1,  January  1979, 

p.  1«28. 

Ihc  possibility  of  using  soldi  radiation  (<x  Ihc  photo- 
!yu»  ul  water  hat  aroused  Ihc  imagination  of  scientists 
hos  many  different  fields  Because  of  (he  intermittent 
. nature  of  solar  power,  practical  processes  ior  utilizing 

sol.ii  energy  will  require  methods  (or  energy  con- 
version and  for  storage  of  the  converted  energy 
Photoclcctiolysis  could  provide  an  ecologically  vouikJ 
•seams  lor  huh:  cvinscrsion  of  the  soldi  energy  to 
chemical  energy  in  Ihc  pholoclectrolylic  process,  and 
xlotage  of  this  energy  as  gaseous  or  liquid  otygcu  and 
bsdrogen  or  in  compounds  such  as  metal  hy  dudes 
Hydrogen  can  be  used  as  a fuel  and  the  piping  of 
hydiogen  may  be  the  ptcIcucJ  way  lo  transport 
energy  in  the  future  An  elficicnt  phoiockvliolysts 
process  would  he  an  ideal  source  of  this  hydrogen 
I maly.  photoelectrolysis  represents  hall  of  the  tech- 
nology required  lo  duplicate  natural  pholosynlhclic 

processes  I lie  other  hall  is  the  phololytic  asviinilalMHi 
of  111,  for  l tic  synthesis  of  organic  materials 


•«*  f ai«l  I*  H l:  Hautata.  H • and 

Uvnav.1*  Attorn  Gal  CMton.  N J Hum.., 
432  p SM  lto>  mt»aal  .im  mm  A90  290b? 

r«wi  «<  ptn«>Md  an  total  mp  cam 
•tatn  ttv.  cMorucdvytl  A .mi  ipiiia,  hpi  r*i 
•tack on  iiamtav  i.aclkaw  n vatu  non.  ithcl  #1  , 
(OkUo  •ratacaa  fMclnjnt  c-X  mi  tMullli  am 
hanttav  iMtuant  ol  t»  v an  ratal  campta.i 


C KiiM  IUu*a 
i 9v«t*.  Inc  . 197, 
lo  AMI  290611 


v. ci tad  Hat.  Mv**n 


R Mcmmmp  I ncrgy  production  by  nhotoclcclrochcmical  pro- 
**”**’  philips  tcch.  Rev.  3*.  I*M77,  I97K/79  (No.  6). 

A survey  is  printed  of  .he  research  on  pho.oelec.rnchemical 

convert  volar  energy  into  electrical  or  chemical  enetgv  these  c 

e tetrode,  an  electrolyte  and  a metal  county 
electrode  I he  nature  of  power  generation  hy  light  cscitit.on  is  similar  t 
that  in  r S junctions  electron  hole  pairs  are  created  hy  the 
„ iraled  hy  the  electric  field  across  the  space  charge  layer  heto*  the 
vrr  mlnctor  surface.  I he  minority  carriers  mos,ngtosc,,.sthes,uf 
tale  part  in  an  electrochemical  process  A regenera  , se  ce  lsi.Oahk  lor 

potter  gene, at, on  can  he  made  ,f  a k«£ 

he  function  and  construction  are  described  in  terms  of  the 
Problems  arise  hecause  of  side  reactions  such  as  the  anodic  dissolution 
the  stah.litv  problem  and  the  selection  of  suitable  semKonducto,  materu^ 
are  discussed  in  detail  In  addition,  pholoelectrolysis  cells  that  can  be  applied 
for  ^he 'production  of  hydrogen  are  descr.bed  Stable  ^K«nd«^r  * 
trodec  suitable  for  this  kind  of  energy  conversjon  have  tong  * f«- 

which  limits  the  conversion  efficiencies  to  rather  low  values 


Solar  energy  use  through  biolcgy--past , present 
and  future.  D.  0.  Hail. 

Solar  Energy,  v.  22,  no.  4,  1979,  p.  307  - 
328. 


yew  pi-  rhntmy"*'*  fiscs  ah"*  J'lO"  huj-cs  M 
ic  about  10-  the  welds  annual  energy  use  and  >*•■«» 


SYNTHETIC  CH1090°LASTS*,  by  Melvin  Calvin. 

Enerqy  Research,  vot.  3»  no.  la  Jan/Mar.  1979»  p.73“89 

The  pritKip.1  l.-mrliow -oCrt.^O»lo«y^.*lJ»  WoiSCltol.oMfce'  WO 

iw  „«V,.  nn. -a  - m 

detailed  construction,  as  they  will  contain  no  protein 


TECHNICAL  NOTE,  by  O.M.  Williams  and  P.0.  Carden,  Solar 
Enerqy,  vol.  22,  no.  2,  p.191-195* 

SCREENING  REVERSIBLE  REACTIONS  FOR  THERMOCHEMICAL  ENERGY 
Toawerrp 

. WrMwot(k  tIH,  ckM(„  have  ml  rod-iced  t movement 
paiameter  the  turning  temperature  T*.  I«  assessing  the  tut 
lability  of  reversible  chemical  reactions  proposed  for  use  tn  solar 
thetmochemical  energy  transler  systems  T*  is  defined  as  the 
lemperaturr  at  which  neithei  reactant  nor  product  formation  n 
l hr  nondynamic  ally  favoured  and  can  he  estimated  to  a go-id 
approiimalion  (torn  standard  thermodynamic  data  alone 
The  Wentworth  and  Chen  definition  apphes  <*"*T  *n  systems 
operated  at  I atm  pressure  and  is  therefore  unsuHahle  lor  assess- 
mg  high  pressure  reactions  such  as  the  ammonia  dts 
cncialion/synthesis 


»H37ISO  Th*  amswcu  of  a hmlogttal  phniochainual 

apprnarb  tor  lb*  utihratson  at  aniar  energy  D O M*a  f Kings 
College,  Loortnn.  [nginl)  and  J Cnnmtia  (Tate  and  l yte  llesewrti 
latmalorei.  England)  In  lateminraid  Conte. enre  on  future 
Eneigy  Concepts.  London,  fngmt  Jeremy  JOFabriuty  t.  HH. 
hnf.et.nai  IAIS17M)  IM4I  London  tnta-tutmn  at  fhrncd 
f ngmee  i.  1979  o 48  S3  5 rets 

A brief  remew  it  presented  o»  the  potsdnlitret  o.  -teselnping 
energy  corner  Von  systems  bused  on  pbotoaynttwii  ed  photo 
rbemotry  Tablet  ate  presented  frying  cost  and  e-utgy  y*4d 
information  for  tfry  and  wet  baomaat  and  attention  n gown  to 
(dsotnrfwmcal  and  photo  teniogual  pinresaet  fat  Iue4  hydrogen  w-d 
elect!  uny  |J 


79T 


r 


A 79  3114b  V Biolotpcal  coovniuon  of  total  vnaigy 

chotkua  pr.otj. ioinaciino.  incrgMl  A A K.asnovlkM 
4 *«*».». j Ala./*  SSSH.  (/«»»*.  no  I.  1978.  p . 83  9b  1 7 i.fv  In 

Russian.  

Soma  topics  on  tnuto«.cal  conwision  ol  solai  «nc(«y  «* 
loochttd  upon.  ...clu.l.ny  the  molecular  mechjmsm  of  photosyn^ 
thesis,  the  pholuchenmt.y  of  ct.fo.opf.yll,  the  mechennm  of 
photosynthesis  of  hyAogen  Inf  watel  o<»aiusm  cells,  end  the  tiensle. 
of  elections  in  lections  centals  ol  t4>olosy..thes./intj  bectene  It  is 
pointed  out  the!  It*  limiting  efficiency  of  pholosynlfHms  .Voorssas 
IS  lb%  while  Silicon  solai  Ullenes  in  speceuelt  cen  ose  op  to  70% 
of  the  solei  radiation.  R.T.M. 


THE  P1I0T0GALVANIC  EFFECT  Hi  A MODIFIED  IRON  THIOHINE 
SYSTEM 

H.Ti  Tien  and  James  M.  Mountz 

J.  Electrochem.  Soc.,  v.125,  no.6,  June  1978,  PP-^ 

886 

In  the  conn*  of  our  attempt ^in 
type  of  photoeec tro^cal c'l JEJ*. 
of  which- would  he  based  o obierved  Ute 

of  the  two  phot^lectnc  effeas.  ^ uon  m1u. 

b.  o.  Inlereal  In  U*  ew-W— 1 »< 

a practical  photogalvanic  device. 


THE  PHf/rOOAIiVANOVOLTAIC  CELL,  by  J.  M.  Mountz,  and 

B.  Ti  Tien. 

Solar  Energy,  vol.  21,  no.  h,  1978,  p.  291-295- 

A ineihutl  ul  uxnUiniii^  e ^tulunuildic  (PVI  cell  end  e 
P*h>Ilmj4Jvjjiic  (PGl  cell  lo  obl*m  e p^olo^elwenuvulleiC  cell  |PG|, 
wvtucti  will  Itave  ihe  i omtMiieiJ  imoImm  tut  and  advanla^s  of  both  of 
lit  comlilueiitv.  it  devcnUrtl  I he  PV  cell  immcdulety  (unveils  light 
lo  eleclncily  Although  Hie  PG  cell  can  in  pnnciple  lie  uted  eilhei  fui 
immediate  cunveitiun  im  lo*  eneiyy  tloiaye.  llie  specific  light 
iiMltMed  fm^i  eneiyy  ledox  tpeciet  ol  llie  detciibed  PG  syttvm 
de^ene tale  via  llie  laptd  bock  teaclion  which  preclude*  ute  ol  the 
combined  cell  tytlt*m  at  an  dbcwnl  thcwl  term  tluiaye  tyticm 
Gompotilion  umJ  piopeiliev  ol  llie  PV.  PG.  and  PGV  cell*  aie 
ftps  tiled  Buih  elecliude*  air  photoactive  and  the  total  vinf 
piuduced  i*  llie  tom  ol  the  vmgic  elecliude  potent**!*  llie  PGV 
proctr**  it  cyclic,  and  it  it  tuytjetled  lhal  llie  cell  can  be  oted  lo 
convei I tola  eneiyy  lo  eleclncily  M L 
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S/CE  SUBSTITUTION  IN  IOI.YCRYSTALLINE  CdSe  PHOTOELEC- 
TRODES , PHOTOELECrROCHlMICAL  Hi  ERG Y CONVERSION,  by 
David  Cahen 

Journal  of  the  Electrochemical  Society,  vol.  25,  no.  10 
October  1978,  p.  162 3- 1628 


On  the  basts  of  x-ray  photoc-leclron  spectroscopy  (XPS)  studies  of  poly- 
crystalline  CdSe  electrodes,  the  occurrence  of  S/Sc  substitution  in  these  elec- 
trodes. when  inuneised  in  polysulAde  solution,  is  verified  The  substituUor. 
process  is  enhanced  considerably  when  the  electrode  is  illuminated  as  part 
of  a photoelec trochcmical  cell.  1 he  mechanism  of  the  S/Se  exchange  is  dis- 
cussed, as  well  as  the  consequences  of  such  an  exchange  for  electrode  sta- 
bility The  lesulting  presence  of  a thin  (several  tens  of  angstroms)  layer 


of  CdS  on  top  of  the  CdSe  is  taken  into  account  in  constructing  a rough 
band  scheme  for  the  system.  1 ne  CdS  layer  is  shown  to  influence  the  ohoto- 


harid  scheme  for  the  system  1 ne  CdS  layer  is  shown  to  influence  the  photo- 
voltage and.  to  a lesser  extent,  the  photocurrent  obtainable  from  this  kind 
of  photoeleclruchcinical  cell.  Its  iciation  to  the  slow  deactivation  of  highly 
crystalline  CdSe  photoelectrodes  is  discussed. 


THERMOPHOTOELECTROCHEMICAL  CELLS  FOR  SOIAR 
ENERGY  CONVERSION." 

P.V.  Kamat , M.D.  Karkhanavala  and  P.N.  Moorthy 
Solar  Enar. , v.20,  no. 2,  1978,  p.171-173. 


Ptotockiuixhtaiul  ceis  are  currently  of  pcs 
because  ol  Iheif  potential  applicability  m coavema*  light  lofo 
clcclfkaJ  t.iergy  Among  cell,  ol  thu  kind,  those  emploving 
dye  redot  iysfcnis|l|  and  semiconductor  redos  systems|21  (save 
been  the  sub|ect  ol  many  investigations  in  tecenl  years  because 
ol  then  tesponse  in  Ike  visible  and  near  UV  regions  making  ihem 
a.IracUve  as  solar  energy  conveners  As  Ike  above  pholo  sys- 
tems do  oof  respond  in  the  IB  region  ol  the  solar  spectrum  arc 
have  investigated  Ibc  feaMbdHy  of  utilising  the  healing  elect  ol 
l he  Ulici  to  provide  a lemperaluee  diHerenii.il  between  the 
illuminated  and  dark  hall  cetts  to  determine  if  the  eHcwsy  ol 
the  above  photoelec  If  ochcnucal  cells  could  be  improved  Such 
ceis  employing  Sub  a photo  and  thermal  response  have  been 
designated  as  ihermophoingalvsmc-  ceUalH*  I"  'his  paper  are 
presented  ibc  results  ol  eipenmenls  performed  using  a luagsicn 
halogen  lamp  as  the  tight  soufee  and  constant  lempetaiure  water 
circulation  to  keep  the  half  cells  at  the  desard  temperature 
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PHOTOEl'CTHOCHFHICAl  CELL  WITH  CAOMIUH  TfUWIOE 
FILM. 

W.J.  Oanahor  and  L.E.  Lyons. 

Nature,  v.271»  Jan.12,197R»  P*M9* 


I t ns  ii  ill'  reported  studies  of  single  i1''1'1'  * 

phoiock-clo* h«mK.alccll'  whl'n  * S S,‘  *'*  c ,,m  ,'h' 

5*  boxl  rfTKH-m.es  .vert-  ohla.ncd  «hcn  C .lit- 
Pli.  .Inolcc1ro.lt  Mini « telet I rnthcwit :.l  cells  ' 'Jj'"  1,1  ' 
r,|S  ..ml  ( .IS.-  hi.se  been  reported  hv  Miller  ' •'  ' 

||, Kiev  t i ill  ' In  ih.v  Pi.pt.  »e  -cpo.l  <•"  -•  r l..w  In .... 

t:.l  tell  ..vine  ..  ih.n  pnlycryMallmc  him  »l  < <"c 


A7R  37174  Photo  gal  vnno  voltaic  cHt  A nm  approach  to 

the  uut  of  to  I at  tnArft.  H T T i#o  and  J.  M.  Mount  / (Mtctvgan  Slat. 
Univenily.  Ea«  Laming.  Mich.)  I nt  ammonal  Journal  of  Energy 
Ravtrrh  vol  7.  Apt  Juna  1978.  p.  197  200  9 raft.  Rataatch 
aupported  by  Michigan  Stata  Univartily. 

A novel  photo  elect  roe  hamte  at  cell  hater!  on  a combined 
principle  of  photoq alveole  and  pbo.oeol.aic  affect t it  propoted  and 
letted.  The  principal  element  of  the  cell  contittt  of  a p^mented 
membrane  • >aral mq  two  aqueoot  lolutnm.  one  of  which  conlj.ot 
thionine  dy.  and  ferrout  loot  The  photo amf  gerwraied  acrott  the 
cell  it  equal  to  the  turn  of  the  vohaget  derived  from  the 
photogalvamc  and  photovoltaic  proeettet.  The  feasibility  of  tuch  a 
photo gelvano  voltaic  device  for  light  tfemduc'ion  hat  heen  demon 
mated  (Author) 


H0lr  ’>rA‘“TT ANS  rnoM  R - rNr97<  ""‘IDS  OF  l 
Tyor  GP'VJn  VT  TRANSITION  MFT'L  OICHUCOnpiDIES : 

Nry  t,rf>G',rCTIVr':  F0°  FLFCTPOC'TrMICAl  **nL«f? 
r.trocy  C0NVrR<rI',M. 

TriSutsch 

Journal  of  th«*  E 1 ect  rochomi cal  Society,  Vol. 
r>5f  No.  7,  July  197°,  O.  10R6-1093. 

Holes,  photogenerated  in  d-energy  bands  of  covalent  semiconducting  layer- 
type  group  Vl-ttansition  metal  dicnalcogenides  react  electrochemlcally  differ- 
ently from  holes  generated  in  semiconductors  with  valence  bands  based  on 
p-orbita!s  (e  o . CdS.  ZnO,  CdSe,  GaAs).  They  do  not  constitute  broken  crystal 
bonds  and  do  theiefore  not  lead  directly  to  an  anodic  photodecomposition  of 
the  electrode  The  chemical  character  of  these  holes  as  missing  d- electrons,  on 
the  other  hand,  gives  rise  to  very  specific  electrochemical  surface  reactions 
with  electron  donors  such  as  I , Br  , and  even  OH  , for  example.  The  «pc- 
cific  nature  of  the  intcrfanal  charge  transfer  complexes  formed,  their  ad- 
vantageous effect  on  the  potential  distribution  in  the  electrode  surface,  and 
their  favorable  oxidation  potential  (in  the  case  of  the  photorraction  with 
OH  ions),  respectively,  may  be  the  clue  to  a promising  new  approach  to 
several  unaccomplished  goals  of  photoelectrochemical  research,  among  them 
the  construction  of  stable  regenerative  electrochemical  solar  cells  and  the 
oxidation  of  water  with  visible  light.  Photoelertrochemical  measuremenU 
performed  with  MoSej  single  crystals  as  well  as  experiments  on  solar  energy 
conversion  and  photoelectrochcmical  reactions  with  water  induced  by  visible 
and  near  infrared  light  are  described  as  experimental  evidence  in  support  of 
this  finding. 
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Annual  review  of  materials  science,  v.  R / 
Robert  A.  Huggins,  editor  ; Richard  H. 

Bube,  Richard  W.  Roberts,  associate  editors. 
Mtor  Calif.  ; Annual  Reviews,  Inc., 

±y  /°# 

524  p.  : ill. 

. deludes  bibliographical  references  and 
index. 

1.  Materials — Yearbooks.  I.  Hugnins, 

Robert,  a.  II.  ftrbe,  Richard  H.  Ilf.  Roberts, 
Richard  W.  ftfn.iins 


.n  this  review, 

however,  wc  confine  ourselves  lo  the  problems  ol  decomposing  water  into 
ils  element*,  with  emphari-;  on  the  semiconductor  electrode  materials  and 
associated  areas  such  as  corrosion  and  electronic  properties  Wc  do  not 
discuss  the  pi*ssiblc  application  of  semiconductor  phnloclcclrochcmislry 
lo  promoting  other  useful  chemical  reactions  or  lo  generating  electricity, 
except  as  they  relate  lo  Ihc  problem  of  lire  pholodcclrolysis  of  water  Wc 
review  photoclcclrnlvsis  for  the  materials  scientist  not  familiar  with 
electrochemistry  1 his  provides  Ihc  basis  for  specifying  Ihc  properties  Ihc 
semiconductor  must  have  lo  be  useful  Wc  then  discuss  Ihc  factors 
important  in  achieving  these  properties  This  discussion  is  followed  by  a 
summary  of  published  results  on  electrodes  for  photoclrctrolysis  Finally. 
Ihc  status  and  future  direction  of  research  in  this  area  arc  discussed 


MODEL  SYSTEMS  IN  niOTOEIECTROCIIEMICAL  ENERGY 
CONVERSION,  by  G.  W.  Murphy. 

Solar  Energy,  vol.  21,  no.  1978#  p. 403-407 • 

Afelracl-Srvcfji  model  phoUKlctliovhcniKal  energy  cuavcfvrua  kyvlcmv  arc  ilcvivcd  .nd  aiuly/cd.  based  on 
propcrlicv  ol  liquid  junction  solid  stale  semi  cunjuilor  photoactive  "membunev"  The  >y»lenis  are  classified  in 
toms  ol  l he  billowing  oulput  ub|Ccli»es  ciccutc  power.  ih.*l  lerm  chemical  energy  storage.  devilled  * .let  (tom  a 
valine  source,  acid  base  production  from  a valine  source,  and  hydrogen  . id  oiygcn  from  water  MuIik  oinpartmcnl 
phot oclectr ik hemic al  cells  designed  In  achieve  these  objectives  a,c  „.ude  (rum  various  combinations  .4  Ihe 
photoactive  cum  pone  nl  and  ion  selective  membranes  All  ol  Ihe  objectives  arc  projected  as  technically  leasihle,  bul 
only  Ihe  electric  poster  and  desalting  ale  projected  as  economically  feasible  based  on  slate  ol  the  art  technology 
Ihe  properties  ol  conceptual  ness  solid  stale  mcmbiancs  needed  lu  meet  economic  objectives  in  the  other  cases  are 
analyzed 


rTASA  Conference  on  Rotation  Pnerrjy  Cor  ver- 
sion, V,  Ames  Research  Center,  jo70. 

Radiation  conversion  in  soace. . 
d°7P.  (rard  ?) 

astronautics  and  aeronautics  ; v.fl) 
Includes  hihl ioaranhies  and  index 
ISDN  R— Q1S°?P— '’P-rl 


1.  Satellite  solar  prwer  stations — Con- 
gresses. 2,  Lasers — Congresses.  1.  Space 
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A/9  19009  Solar  lurti  J R Uutton  (Wesu-in  Ontario 

Umvc-isily.  Loiulun.  Caoadal  Science,  vol  202.  Nov.  I/.  19/8  p 
/0b  / II  31  ruts 

The  papei  is  concerned  with  ( II  the  thefinudynanuc  and  kinetic 
limits  for  Ihe  photochemical  conweisiun  and  storage  ol  volar  eneigy 
as  it  is  leceived  on  the  earth's  soltaca.  and  12)  the  evaluation  ol  a 
numttei  ol  possible  pholuchemieal  reactions  with  particular  emphasis 
on  Ilie  production  ol  solai  hydrogen  from  water  Procedures  tor 
tpuieieting  hydrogen  tuel  are  considered.  Topici  dammed  include 
tlie  general  lettunemcnls  lor  a fuel  generation  icaction.  the  photo 
Chemical  reaction,  limits  on  the  conversion  ol  light  eneigy  to 
chemical  eneigy.  an  estimate  ol  chemical  viol  age  efficiency,  and  Ihe 
walel  decomposition  leacliori  M 


THE  PW)duction  w knergy-rich  compounds  by 

CONVERSION  AND  STORAGE  OF  SOLAR 
ENERGY,  BY  James  R.  Bolton 

n'  ienee,  vol.  20c',  no.  4'j69,  November  1978,  p.  70^-716 


My  ob- 
jective in  this  article  is  to  deline  quulilu- 
Itvcly  and  quantitatively  Ihe  ihcrmody- 
nainic  and  kinetic.  limits  on  Ihe  photo- 
chemical conversion  and  storage  of  solar 
energy  as  n is  received  on  the  euMh's 
surface,  lo  evaluate  a number  of  possible 
reactions  with  particular  emphasis  on  the 
production  of  solar  hydtogen  from  wa- 
ter, and  lo  develop  a scheme  by  which 
hydrogen  fuel  might  be  generated 


McGraw-Hill  1978  Yearbook  of  Science  & Technology 

Conversion  ol  Sunlight  to  Chemical 

Fuel-Chemical  fuels,  such  m hydro- 
gen and  methanol,  represent  Inexpen- , 

&ive  high-density  sources  to  meet  the  j 
world's  future  energy  needs.  There! 
have  been  some  recent  advances  In  the  j 
use  ot  photoelectrochemical  f*la  to] 
convert  sunlight  to  chemLal  energy! 
and  thus  to  produce  fuels  from  nltrQ-  • 
gen,  oxygen,  air,  and  water,  ,,.3^  ji 

" Royal  Society  or  Lonoon  Feb. 7, 

Philosophical  Transactions,  igao 

Ser.A,  v.295,  no,14M 

SOLAR  ENERGY . (A  discussion  held  Nov. 15-16, 1978. 
Organized  by  George  Porter  and  William  hawthome). 
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N.  K.  Boakdman,  F.R.S. 

Energy  from  the  biological  .conversion  of  solar  energy  p/y  / / 
Discussion : M.  W.  Turing,  D.  R.  Johnston,  D.  T.  Swift-Hook 

/ 

R.  C.  Riohelato  TV// 

Microbial  production  of  energy  sources  from  biomass 
Discussion:  I).  (J.  Mai  l,  Sir  William  Hawthorne,  F.R.S. 
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' Loyal  Society  of  London  Feb. 7, 

Philosophical  Transactions,  1?'W 

S*r./\,  V.2S5,  no. 1414 

SCLAR  ENERGY . (A  discussion  held  Hcv.  15-1 6, 1978. 
Organized  by  George  Porter  and  William  Hawthorne). 


A.  J.  Nozik  /v<  : „ > 

I’ll, *, orlrctrochrmir.il  rrlls 
The  application  o(  photorlcctrochcmical  systems  based  on  photoactive  semicon- 
ducting electro, les  to  the  problem  of  solar  energy  conversion  and  chemical  synthesis 
is  discussed.  Ihrce  ty,>es  of  cells  ate  described:  electrochemical  photovoltaic  ce  ls 
(wherein  optical  energy  is  converted  into  electrical  energy);  phot, .electrolysis  cel  s 
(wherein  optical  energy  is  converted  into  chemical  free  energy);  and  photocatalytic 
cells  (wherein  optical  energy  provides  the  activation  energy  for  exmrgN  rhjmic^ 
reactions).  T lie  critical  semiconductor  electrode  properties  for  these  cells  are  the  band 
gap  the  flat-hand  potential,  and  phot, .electrochemical  stability.  No  semiconductor 
electrode  material  is  ye,  known  for  which  all  three  parameters  are  smndtaneously 
optimized.  An  interesting  configurational  variation  of  photoelectro  ysis  cells,  labelled 
1 photochemical  diodes’,  is  described  These  diodes  comprise  cells  that  have  b n 
collapsed  into  monolithic  particles  containing  no  external  wires.  Recent  advances  in 
several  areas  ol  pliot, .electrochemical  systems  are  also  described. 


OPTIMUM  FFFTCTFNCY  OF  PHOTOGAIVANTC  CFLLS  FOR  SOLAR 
FNCRGV  CONVFRSIOR. 

W.J.  A I bee  y and  M.O.  Archer. 

Nature,  v.270,  Pec. 1,1977,  p.399-402. 

I hi  /H  l/milimii  «’  nl  I'hiiltivilluinu  1 1 II  \ fill  tin  , I , 
terumi  nl  snlm  cnh'i  In  tin  tin  til enerpt  tA/vrii/s  mt  the  n il 
/•hnim  hem nil  i . tin  hmnn venenns  I incites  tin-  muss  linns- 
l<iut.  tin  thill  ink'  kim  Ins  mill  tin  hnnl  mi  iln • nil  I lie 
hh  hilimi  nl  llir  pm  1 1 niilinii  ii  nli  iln  i mn  nilrnlimis  nl  ill ,■ 
irilns  i <>,//>/<'  llnir  limis/mi  hnnlknn  in  /'mnnieiei  s nml  the 
t/nih  iisimis  nf  tin-  n il  is  fmiinl  Iln  pine,  ennsees inn 
• Iln  n m i nf  tin  n/’liiinilirll  • nnlil hr  us  Im  tre  in  IS"  t hm  n is 
nnliki  l i linn  nil  iln-in  n ssiin  t mnlilimis  mu  In- niel  , more 
hiilisin  eslmnile  nf  iln  iinisinmiii  p.m <•/  immisimi  ef- 
In  n in  i ilnil  i until  In  m Inen  il  limti  n />lininvnlimiii  < i'll  is 
helniTii  t iiinl'l",,. 


THE  CHEMICAL  CONVERSION  OF  SUNLIGHT. 

Mark  S.  Wrighton 

Technology  Review,  vol.  79,  no.  6,  May  1977, 
page  30-37. 

Through  the  use  of  semiconductors  immersed  in  liquid 
electrolytes,  the  energy  of  the  sun  can  be  changed  to 
electricity  or  used  to  generate  storable  fuels. 


THE  DEPENDENCE  OF  CURRENT  OUTPUT  OF  THE  TT-TT 
SnOt/Pt  IRON-THTONTNE  PHOTOCATVANTC  CET.L  ON 
PHOTOSTATIONARY  STATE  COMPOSITION 
Peter  D.  Wildes,  Karen  T.  Brown,  Morton  Z. 
Hoffman  and  Norman  N.  Lichtln  and  Dale  E.  Hall 

Solar  Energy  TV  possibility  of  mint  ihr  iron  ihN.nn*  reaction  m the 

Vol.  19,  no.  5 c°t”, ruction  of  * dr  vice  to,  Convening  solar  energy  to  electricity 
n.  579-582  W"  **  n |sm|M|  In  Rah.now,ich-, 

cfl1  vdiilHxi  m ll*  vicinity  of  one  platinum  flee  node  was 
I CJ  7 7 illuminated  while  volution  in  the  vicinity  id  anolhei  umilar  elec 

' ’’  ",H,r  *»'  kfr'  »•*  Reaction  1 and  Ihe  dark  reversal  of 

reaction  I aie  its  eseigic  power  pioducing  reactions  Such  a cell 
ma.  he  considered  Ihe  pinlotype^of  a photogalvank  device 
where  phologalvantc  device"  is  defined  as  , hallery  in  which 
tell  sotuliun  ahsorhs  light  to  photo,  hemic  ally  generate  spec*, 
which,  upon  hack  reaction  through  an  eiternal  circuit  with  the 
ant  .d  surtahte  ehctrosles.  produce  etednc  il  powri||S|. 
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TK  Conference  on  the  Electrochnnistrv  and  Phvsica 

2960  of  Scjnionndactnr  Liquid  Interfaces  vnder 

C67  I lluni  nation,  Idrlie,  1077. 

1977  Semiconductor  liquid  - junction  solar 

cells  : prooeedinqs  of  a Conference  on  the 
Fdectrochcanistry  and  Phvsics  of  Sanioondu^ 
tor  Liquid  Interfaces  under  Illunination, 
held  at  Airlie,  Virqinia,  May  1^7  / 

edited  by  Adam  Heller  » snnnsored  by  Office 

nf  Mural  DooA*rr+i  — Pri nmtnn . M..1.  * 

Duini'i  Huy  J-i,  I'*’11  <■>  mtein«t  luiiai  <*luup  ot  scientists 
wntkinj  .ii  1 conduc  t or  liquid  June  l Ion  min  «-«ll».  on  |4iotuailec- 

tochvailstry  ot  acBltonductors  and  on  plioto«l®ctrolyfci*  ol  wal^i  »*l 
at  Air  111!,  Virginia  to  diacunt  the  status  ot  U*«  sut.jv-ts.  Hie 
loi  is  towered  included  .tnei  ilelics,  losses  and  stoisju  in  Se»lcon- 
dui  tor  liquid  junction  solar  cellsi  theory  and  clier.  i sir  y of  sutla.vi 
at  scm.  onductor- liquid  junctions!  kinetics  and  ■ei.liJnisos  of  pro- 
cesses ocurnuj  at  sent  conduct  in<l  pliotoelect  rode  - lujuid  inter  ta<  «S; 
Stahl  lily  of  sikncondu  timj  j,hotoelect  i odes;  photo®  lee  tr  odes  in  non- 
aqueous  solutions,  mateiials  tor  |d»otoel®ctroche»lcal  solar  cells; 

|.)a.t o® lectroiys l » of  water.  To  put  this  relatively  new  solar 
conversion  technology  in  propel  persjarct  lv«,  tl.e  stete-of  the-«rt  in 
solid  Slate  solai  cells  was  also  leviewed.  These  proceedings  cover 
the  Itc tuteH  ilellVfieJ  tl.e 

properties  of  cadmium  stannate  thin  film  electrodes 
AND  THEIR  USE  IN  PHOTOGALVANIC  CELLS 
Dale  Hall 

Journal  of  the  Electochemical  Society,  vol.  124, 
no.  5,  May  1977,  p.  804  - 807 

•szz  ioV. 

with  antimony. 
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N-TYPE  SI-BASEO  PHOTOELECTROCHEHiCAl  CELL:  NEW  LIQUID 

JUNCTION  PHOTOCELL  USING  A NONAQUE0US  FfRRICENIUM/ 
FERROCENE  FLFCTROLYTE. 

K.D.  legq,  et  al. 

Proc.  Natl.  Acad.  Sci . USA,  v.7**,  no. 16,  Oct . 1^7/ » 

0.41  16-4120.  ABSTRACT  II  Type  s>  »•-'  Ih.ii  shown  lu  *rne  a,  nUMt 

H plioloaiKMie  III  a n il  lor  the  i omi-rsion  ol  light  In  dn  In.  iH  11  w 

other  components  ol  the  cell  are  a 1*1  cathode  anil  an  eli  t Imlile 
(oiiMsImg  ol  an  ethanol  solution  ol  | f.-H.tsN  |<  K)4  » iln  a ledur 
1 ininle  ol  Icrrit-cnium/fcri  occur.  I»ala  from  a Iwim  .mo,miIi».  ol 
tell  sliow  llial  I en m e ne  is  oitdi/rd  In  ferrit  entiini  mill  UNI  i 
2%  eurieiil  ellieienev  al  the  M photoanode  Fortin  ran  we.  pro 
longed  irradiation  of  the  Si  in  a one-compartment  cell  yields 
conslairi  pliolot urrent  and  output  charaeterisliev  1 Ite  niaiinn.in 
open-cireuil  pliolopoleiilial  is  71K1  mV.  and  the  short-enenit 
011  a nlu in  yield  lor  electron  llow  al  low  light  intensity  eseecd* 
0.5.  C ol  IIMHI'H'llVOllliilil*  tt32.Hu  HI  lo  i kt  lilt  ll> 

%» ith  -2%  |m »h t*i  efficiency  ®»l  aft  output  volta^col  J HI  u»\ 
has  been  sustained  These  rrsulls  represcul  a slalile  n lspe  Sr 
based  plioloeleetroeheniieal  tell. 


PHOTOGALVANIC  CELLS  II.  CURRENT-VOLTAGE  AND 
POWER  CHARACTERISTICS 
W.  J.  Albery,  and  M.  D.  Archer 

Journal  of  the  Electrochemical  Society,  vol.  124, 
no.  5,  May  1977,  p.  688  - 697 

A general  treatment  is  developed  for  the  current-voltage  characteristics 
of  photogalvanic  cells  containing  two  identical  electrodes  and  operating  by 
virtue  of  the  homogeneous  reactions 

in  light 

A + Z < UT  B + Y 

in  dark 

where  A.  B.  and  Y.  Z are  redox  couples.  The  treatment  is  in  terms  of  the 
elettiode  and  homogeneous  kinetics,  the  relative  magnitudes  of  the  diffusion 
and  reaction  layeis.  and  the  position  of  die  photostalionary  state  Power  can- 
not tie  drawn  from  the  cell  il  both  couples  are  either  highly  reversible  or 
highly  irreversible  The  best  performance  is  obtained  if  one  couple  (A.  B say) 
is  highly  revet sible,  and  the  other  (Y,  Z)  highly  irreversible,  and  this  case 
is  explored  in  detail.  If  the  homogeneous  kinetics  are  rapid,  we  find  an  im- 
portant contribution  to  the  current  delivered  by  the  cell  liom  catalytic  cur- 
rents due  to  the  piesence  of  Y and  Z close  to  the  electrode. 
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SENSITIZATION  OF  AN  IR0N-THIA2INE  PHOTOCALVANIC 
CELL  TO  THE  BLUE:  AN  IMPROVED  MATCH  TO  THE 


70, 


INSOLATION  SPECTRUM 

Peter  D.  Wildes,  David  R.  Hobart  and  Norman 
N.  Lichtin 
Solar  Energy 

Vol.  19,  no.  5 1977  , P* 

Atnlrarl  - SrnMli/jIkMi  ol  a Inlall*  tlliimin.ilcd  ihm  birr  III  II  1 r**'  »mc  crll  ha,H  on  thy  trim  ihi.i/iix 
photmcdi'i  rf  .H’xxt  h.iv  hern  ilrmr.tivtt  ilcJ  h\  both  ciirrrnl  tula's  \ffilra  ari  l mh  iiKri)  »hiif  lifhl  xulpul  Singly! 

venvill/alMHl  of  ih.'nmr  U...  WU  nml  md  of  mfthi  If  nc  Mot  (A * hu'nml  m .a'clcnyll"  Mo.  «Wnm  h-.' 

httn  aihitvfd  I’bolotaN  inh  hi*  hren  nM.tinrJ  upon  ilhimm ilmp  nl  l crock  '•"Imion  cont  i mm,  too 

photoirdrt  <l\cs  mil  Ihrff  wnMti/ffv  »ilh  ro>'m'chf  >m.iln  lieM  throughput  the  ».i'flcnr<h  tanyc  ■ 17^-700  nm 
Scnvili/.ilmn  fttlh  fhotljmmc  At*  C"HU4lcfaM\  tnkirKfi  tfH  oolpM  untlfr  illitmnijlion  »ith  »hilf  lifhl  \Ailh  v>m c 
\c  nstltrcrv  ho.nrf  »hilv  lichl  output  I*  inhihdrJ 
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nioloqical  9olar  enerrjy  conversion  / edited  bv 
Akira  Mitsui  ...  (et  al.l.  — Hew  York  ? 
Academic  Press,  1977. 
xiii,  4V  p.  t ill*  I 2*  an. 

Mydrogyo  phutoyyoh'lton  In  ttqaa  ko*P  c»*ww«  to*  hm"»  J0ld  at 
fnrwartion.  and  anaarob*  Innwi'llimi  ol  klM  ary  dttnmad 
Topf»  o*  thy  par"*  metudy  thy  anaarnbie  mylatw'l.vr'  ol  *aao  ak)*'  "s*™ 
copOmmq  hylr^pnm.  mntiiflf  praAfl"0  hom  owaqa  amt  atqaa,  NCV. 
lb.  catalytic  arttvrty  ol  bydro*ynaaa  <o  bmphotolyw  call  It** 
hyrprxrn  pbnloyyolution  tyttamv  dayalnpmynt  ol  mutant  - 

Chlamydomonat  rymhwdi  caHl  ponawmq  oyygmromtant  hydro  HOB  riV" 
tyroa*.  tha  tychnmuy  ol  «m^y  tumnyyr  tladiat  lor  ananioq  photo  and 

tynthf  nr  o.ygro  .volution  in  aiqa.  an  al*alta  hroetmyycwou  aythyr  ---il  — 
Iratp  r-’antatrom  tw  til.  rad  by  rWp  ocean  watar.  th*  dMK|n  and 
manlmami  ol  wawaad  colon  in  lor  hinmaw  ronyarwon..  On  CaTO  2) 


MECHANISM  OF  PH0T0CALVANIC  EFFECT  IN  THIONINE- 
FERROUS  SALT  SYSTEMS 

Kiyotaka  Shigehara  and  Eishun  Tsuchida 
The  Journal  of  Physical  Chemistry 
Vol.  81,  no.  19,  September  22,  1977, 
p.  1883-  lftfcb. 

In  thin  paper,  the  effect*  of  the  illumination  light  in- 
tensity, the  initial  concentration  of  added  ferric  ion.  and 
the  solvent  composition  on  A K and  / were  eaamined  hy 
using  a rapid  scanning  cross-illumination  apparatus  and 
a double  I’t -electrode  cell.  The  active  species  and  the 
mechanism  of  electron  recycling  were  also  studied. 


A7B  10624  F mop. an  trmin*  on  fWo.rd  Snla,  Frwryy 

Common  Syttarm  GrannMa.  franca.  Mn  « 12.  1*77.  FW.admm 
S»m.n»  ,pnu,nr.d  by  CNRS.  COMFS.  CCA.  DGRST  an. 1 INRA 
London.  Internal  ronal  Solar  Fn»>qy  Socryty.  1977  164  p *11  00 
Aqnculliir.  and  plant  bmchymrttry  topic!  id««nl  In  hrnlniyral 
iol»  ana rqy  cwminn  lytMus  ary  ducuwfd  Rrvdrt  mnF  iKyh., 
ol  pbntmynihmn.  irwarch  myniliqiitiona  on  plant  prntym.  nrtro 
qynatf.  qtyra.nl  product. on  hydro**n  production  mrlhany  lyrmyn 
latino.  litp'orrMulm.  rtrry  arlalmn  and  rtyctrnn  Irani  In  ara  r.  ported 
Other  r nr  arch  dealt  with  plant  tatacunn.  ulyicultural  tiiornm 
pi  ant  at  mm,  thy  my  ol  plant  tyvduyt  to  produce  anyrgy.  and  alq aa 
eharartenittct  A ho  reported  ary  thy  dyfi^t  of  a tolar  yeynhoute  an 
analyvt  ol  pmt  aqocultural  ana.qy  a tturty  of  viltagy  w>d  I atm 
ana.qy  tyttemt.  and  a itudy  ol  an  ncaan  food  and  rmyrgy  farm 
proFact  MX. 


QH  nioloqical  solar  enerqv  conversion  / eclite^  bv 

01. n Akira  Mitsui  ...  (et  al.K  — Hpw  York  : 

,P7  Aca'Vnic  Press,  1977. 

xiii,  4V  p.  : ill-  ? 24  aa. 

Papers  presente  1 at  a conference  helrt  at 
the  Rosenstiel  School  of  Marine  and  Atmos- 
pheric Science,  University  of  ftiami,  Nov. 

1S-1P,  1975,  uvfer  the  snon-sorshio  of  the 
United  States-viapan  Cooortative  Science  Pro- 
erran,  U.S.  National  Science  Foundation,  and 
the  Jananese  Society  for  Prrrotion 

THE  POWER  CONVERSION  EFFWIE^Y  OF  TOE  G01D- 
RH0DAMINE  B-B0LD  PH0T0ELECTR0CHEMICAL  CELL 
Terence  I.  Quickenden  and  Gek  Kim  Yim 

Solar  Energy,  vol.  19,  no.  3,  1977,  p.  283- 
289 

« .1..  ^.,^.1,.  hrmn  .1 . fit  An  ghnri.mmf  R A»  »■>'  l««"«  *•’ 
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Tnt/.matimal  Onnfer«K3e  on  the  Photochemical 
810  Conversion  and  Stnra.jo  of  Solar  Fnerqy, 

8*,-_  nn<tn*rsitv  of  Western  Ontario,  1976. 

and  tola  = prexa^inqs  of 

1 the  First  International  Onnf.arenoe  on  the 

n^tochonioal  Omversinn  and  Storage  of 
Solar  Fnergy,  london,  Canada, 

1976  / edited  by  Janes  R.  Dolton  » 
bv  the  Photochemistry  Unit,  University 
SLtSr.  mtario  and  the  Department  of  »««- 
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.it. -teal  - nl.nl'  PO«"li  gentfteiMiti  or  w , 

galwame  ptoceymv.  ptolurhm.-cd  po*ict«.ol  .bd  a,^  nl,  all... 

E„.e.a  «.  -a.  an««y  co.w«.«on  O-gann  nnS^ola.  — 

.tta.-ti.Mia  an  .hm.ttol  along  an, I.  die  -ol*  ol  photuwy »d.ev a -a 

enngy  pimlwCtHin 


A/8  106/3  UMifutnct  on  C«p«ui»n§  the  Sun  ftuuutfh 

Bioc  on  we.  a. on  Wada-agloo.  DC.  Mwch  1812.  1»/b  P.ocawdtnga 

Conic  el.  e —h— noted  by  k HUA  kPA  II  S Oepa.  ol  A*KO, 

tute  FEA  Council  on  En»Mntatnenlal  Quality  NSF  US  Oa|>»l 
rn.nl  ol  Conamcc.  DUO.  01.  U S Depa.  lm.nl  ol  Slate,  tl  al 
Wadnngt.Mt,  0 C..  BtoEnetgy  Council.  19/6  872  p $18 

Seveial  aobreta  tetewanl  to  aula,  '•"'.gy  bioc.-awe. aion  a.e 
d.acoaacl  G'.—al  ut,»«y»  ol  the  gay  delicit.  Ibe  ecology  ol 
b*oci-.w'.  — on.  ami  c0n9.eaan-.al  pe.apect.«  at.  ptrac.lci  Bn— 
aoutixt  at'  conudei'd  with  attention  ,0  utban  and  —Lialty  waalta 
a«tnollu.al  ami  loteitty  wallet  lend  .nd  beat.  wete.  «««»  la-tmt.* 
ami  oceata  la.rn.ng  Btocc-twetann.  ptoceaaea  ami  ptoducu  ate 
tuemineti  Mt  tetnta  ol  geveouy  tu.lv  tap-d  *->'  aobd  l-U  .elated 
ptodtnta  and  long  tange  concepta  Oatnall  tmpacta  ate  analyzed  Ft  am 
the  Viewpoint  of  technology  aaae»at.«.nt,  acunoii-c/iociel  ntgiacla. 
env..un mental  nnpecU  and  «>UM national  aapectv  M L 
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ents and  J.D.  Reichert .* Ill 

799999 
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1799011 

Advanced  Solar  Thermal  Technology:  Poten- 
tial and  Progress,  L P l.eihoivitz  and  E.  Han 

***»h fill 

799012 

Solar  Thermal  Systems  Long-Term  Perfor- 
ninn*e  Predictions  Using  Closed-Form  Solu- 
tions, l>  K.  Anonrf,  R R Aharrar  and  S.R 
Venkiifeivoron  72 


THE  IMPACT  OF  A CONCEPTUAL  SOLAR  THERMAL  ELECTRIC 
CONVERSION  PLANT  ON  REGIONAL  METEOROLOGICAL 
CONDITIONS:  A NUMERICAL  STUOY 

Chandrakant  M.  Bhumralkar,  Jill  Williams  and  Arthur 
Sloiunons 

Solar  Enerqy,  vol.  23,  no.  5,  1979,  pp.  393-403. 

A ^ m i — ^ _ — - _ — a .L*  m M * — — — — — . — w , .a  _ - -A  - — — — - , * 

Awnn — a two  unm  iiihsui  mrxnHitr  ttswi  or  tnr  luitoiftrir  in*  tttipptsitn  pywingygjrtic  xjwt 

modvnamte.  mm)  anernphyural  procettet  hat  hrm  »pp*  led  to  txpjialr  I Hr  import  on  regional  »r  *'Hrr  o*  a tohr 
thermal  Hectnc  conversion  (STFf  t mttalhtinn  m tout  hem  Spam  '(V  STF(  plan!  n conceptual!  red  to  occupy  an  am 
0 ( l.flnOkm1  with  hehoctati  envena*  prr  rent  of  thr  total  p.iwer  pirn*  am  It  it  tttpntd  to  ate  wet  natural  draft 
cooling  tnwen  for  ditMp»tin|t  watte  Heat  into  the  atiwncph-re 

TV  7-0  model  it  apphrd  to  a STFC  lac  fey  that  envoi  a distance  of  '7  km  m thr  horizontal  with  hrhmtar. 
moulted  m (V  imddlr  over  a dicUmr  ol  * km  TV  model  hat  Veit  integrated  for  f V of  real  time  lor  hoth  typical 
tummer  am)  w inlet  condition. 

TV  retultt  of  iiUegntion  for  tummer  mdv.ate  that  a STKC  ■mla'lanon  of  tV  above  tire  hat  cimtidruMr 
potential  fm  modifying  regtnn.il  neatVr  Oudi  formed  af'er  1 V of  real  time  integration  and  pertitled  onril  fha 
end  of  tV  integration,  rainfall  »So  occurred  In  rontratl,  clnudt  did  not  form  until  1 V of  real  time  integration 
without  tV  imtallatioe  and  were  mm;  -ooradK  and  tiantienl.  rainfall  wat  much  lett 

TV  retain  for  wmtrr  condition',  do  not  tho-  any  rlowd  formation  after  S V of  renl  tone  integration  Thn 
difference  between  tummer  and  triatei  catrt  it  attributed  to  fV  very  ttrong  wmdt  uted  at  mu  ml  rendNmwt  for  thr 
wmtrr  tunuMi— 

THE  AMPERE-HOUR  EFFICIENCY  OF  PHOTOVOLTAIC  SOLAR 
GENERATORS.  D.  G.  S.  Chuah. 

Energy  Conversion  and  International  Journal,  vol  19, 
no  3,  1979,  p.  177-180. 


Muiraet  IV  th.tretop  power  and  ilmh.irp-  power  if  pbototolt.ik  wt  H cv»  ' <*■"'  •"  n*>  1 

MOiiitt  im-oit.li  with  the  tnmhioe  bout.  X companum  id  ihc»e  two  po».t.  .how.  lint  •*»<  »»*  >-  -u'IwhoU 
power  under  tV  available  loi.il  vinvh.ne  lot  lighting  purpotet  IV  JOtpri.  b..o  rltom  ••*  'he- 
generator,  iv  compared  mill  that  of  k-ad  acid  ami  mi  hel  iron  ertt.  A lit  ihIV  intf  in  IV  .rntj-  ir  bom 
efficient  ic.  lot  the  tw.<  ernerjl.nc  it  otwetved 
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PHOT  0 V OL  T A I C S AND  SOLAR  THLRMAL  CONVERSION 
TO  ELECTRICITY:  STATUS  AND  PROSPECTS 

Marshall  E.  Alper 


Journal  of  Energy,  vol . 3,  no.  5,  Sept/Oct  1979, 
p.  263-270. 

Program*  for  dcrsHopfiag  Ike  lc«  kmdoglrs  and  tlimwlaitag  ihe  rommevtcal  uiili/aitoa  of  pH<Ho%oliak  and 
thermal  power  for  cementing  sunlight  mio  rktlrttM)  constitute  l»o  major  elements  of  IM  V.S. 

department  of  tncrgp'%  MtUr  program  Opiums  m«  ludc  f la*  plale  a»«l  c c ut  ml  rating  photo  suit  ales.  and  crifral 
and  modular  thrr  mal  with  lao-iui  tracking  and  potal  locus  I hr  le(k«olu|)  deselopmcnt  Ktltilhl  art 

all  dirrclrd  toward  me  rung  thr  Irtliaitil  a*  wrN  as  the  «»\l  performance  goals  In  Ike  ItlV  I9M  time  period.  In 
addition,  field  tests  and  apptn  atoms  experiments  are  hetng  rondaolrd.  Prospects  for  achieving  the  lc»  baknl  and 
cost-pi  rformani  r goals  are  assessed  in  this  sanr).  Prosper  Is  for  * ommerc  tal  uliH/alioa  on  a scale  large  r no  ugh 
lo  make  a stgniffc  ant  impor  t on  national  cnerg)  supply  are  more  dill*  ah  to  assess,  howeser,  Ike  ad  % ant  ages  and 
draw  barks  associated  with  using  these  solar  Irrhnologie*  are  considered  and  compared  lo  a set  of  eon 
dit  tons  economic . rnt  iron  mental,  and  srMial  that  ronld  fasor  Ike  commercial  use  of  these  solar  systems. 

A/Vbl/bt)  * Solar  pafatjokc.  dull  ihennd  power  lyctam 

TachiMdoyy  and  applications  J W Incas  o*m!  A I Man  toll 
(CalittMiiij  Institute  cd  frvtmi  •!<*•«*  J.-l  Pk^mjIsujii  l oIn« alia y. 

Pasadena  (Jalil  ) In  Intel suae I y iortijy  (iuivmitiii  l injmit*  mg 
Coiilffu-uu*.  Mill  Bo. ion.  Ma.s  . Aia|usl  b 10.  10/11.  huacdaip 

Volume  1 <A/li!»l/2t>  2344)  Waslninpun.  OC  . Aimnc.au  Oi«o«.d  I 

Society,  10/11.  p lob  1/1*  10  rets  HcvcanJi  H*oMS*xrd  l*y  (lie  US 
Dcrfiai  truer  it  ot  Im  i*|y 

Ai .1  ivilies  ot  two  limpets  at  JPI  to  o!  IK)l\  Small 

Pdwwii  Systems  Pi ota  «*•  on*  Icpnitftl  fires*  l wm  innpscls  or*  die 
Kuril  fuco.mcj  I )c.li  flailed  Hu  i«mi  |Pf  l>H|  foliuutogy  Pto|ecl  out  I 
die  Knot  Ficusim  lliermd  one!  kieclnc  Aiiffticaloats  (PHEAl 
Kopcl  Ha-  PI  OH  Its  In  into,  ft  Pnttecls  iiiapM  activity  is  rlevckipM^ 
the  lcxliot4ot|y  ol  solai  umcrniiaiois.  iurrtwn  anti  i*ow*s  cun 
vt-iMCHi  subsystems  scnlalitt  tm  paiNk  dtdt  «*  |nhmI  Iucusiinj 
rlisti  flailed  iierwri  imiwc’I  systems  Other  PI  DM  activities  include 
system  ui It  <|i alioo  and  cost  t sItmalMtii  iNNpt  mass  pnahielion.  as 
welt  as  Ihe  tr.tuuj  of  die  lion  I wan  fli  Pf  If  APioft  l*s  Inst  ma|ui 
a trvity  is  nndicaliom  analysis,  that  is  seeking  ways  ki  mliorkaca 
Pf  OH  systems  mlo  d|*fMii|Miati'  usel  sM.hu  S file  second  activity  »s 
systems  engine*  mini  ood  «k*v«To|Hitent  wtieiem  |*ttw«*i  |tl.mi  system* 

Ole  analyzed  tm  s|tctik  o|»t  4 Nations  IIk  ihml  aLlivily  is  die 
installation  nt  a senes  of  cisjuitriHig  capcii mu *nts  m va nous  usei 
environments  lo  obtain  ai  toot  «c»*‘iabiMj  • ■im  iicin.c  (Author) 

32162  Solar  electricity.  I'al/,  W J|9  SK  ol  Solar  cik.ik> 

Ocncva.  bait/crUicJ,  World  Vlcicorolngu.  al  Organization  (1077) 

Horn  UNLSOJ,  WMO  vjI«i  energy  vyiiiix.viuni,  Ocncva 
Swii/cilanJ  (JO  Aug  1976) 

I he  two  l-avh.  tcvhii.ilngicy  for  uuiveil»i|  ihc  vun  a radiation 
into  uvctul  electric  pow.i  arc  reviewed  (a)  dll  eel  cunvcrvion  by 
iraiufei  of  r.Hiiali\c  ciicigy  onto  lire  ckvlronv  of  a v.lrj  and  (b) 
conveivhtn  of  radiation  ml..  heal  and  vccondanly  mlo  eledncily  in  a 
IhcrniodynaniR  pruea  Ihe  v|>cvliuin  of  convervron  procnacv  u 
vuminai  i/c.I  iMflk) 
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TFV  MANAdKMtiWT  APPROACH  TO  HIlW-RICK  Kt&KANCH. 
DPKI  .Journal , vol  U,  no  3,  April  l‘/fV.  ly.;?. 


Thermophotovoltaic  conversion 
is  a new  idea  tor  electricity 
generation  But  as  an  unproved 
concept,  its  development  is 
subject  to  constant  scrutiny  by 
teams  ot  experts  brought 
together  by  EPRI 

ATS bl 733*  Piu|KI«l  lechno economic  NmfMovcntrniv  lo. 

admitted  volar  thermal  |«i«h  rrla.il.  1 f "f*la  H Maim  a.. I f J 

How l.lir  Kahha.oa  h.alule  of  1-a  lav  4.-.f,  J.  I h.i|>A>ai  lataaa 
lory.  Pa.at.  oj  Cal. I ) In  Intri  mcn-ly  liviy*  U«w»i»  livfieo 
ii .j  ta.l.l.  Ivin  _e.  Mill,  bovlnn.  Maw  . Aor.il  f*  10.  10/9.  Pi  o 
imhv  Vol.aiir  I (A /9SI/X  2344)  19. a... vjlon.  OC  Aam-m.an 
Ommi.v  al  Socrely.  1979.  |>  39  7Si.  lv  Hewarch  yanmaol  ty 
lie  U S UMWI.mil  ol  tim.jv 

The  |M..trelclchaia  ImvlRVol  v*h  Hi.ond  ikium  |da.lv  (mil. 
.a.lre.lv  i*|.  lo  10  IWl  ) nl,i.iyaq  |».awv.y  aVaoil  lea lo.jl. .■(. 
vulny  avin-.'t*  ..iaaiiH-i.lv  are  t.ai^aol  In  CVMieall  lo.  roe  19HS) 

>1.  an.  MaokuH  vyvlmlv  lm|auml«vit>  aa .o*.M|  Hi  adyaiecd  HI. 
ibkiyy  d.-v.T«aan*ail  . y.laaiv  ale  iMnealnl  Thr  auraoer.ma.lv 
i V'O ...  I hten  rhaiar.1  .yvlr.tr-  Irvaill  r-omaiH.  titan  acl»--ainy  l.o/i 
elhti.iir.rv  ..a  volai  ctvBedur  vyvltanv  winch  III  ta>lu«  a Ian, 
raali.nl  ..I  I hr  aeadal.1  wivofali.ai  etl  l/|  uareilali  tmc4»u.al 
v.la  llot  lo  attain  Im0t  lnnt».alu..-v  ir.yale.1  fur  fur*,  h.  al 
enymr/rneniy  cn.an-.vHai  tm  k.nnjtr  I hr  moat  eltcwa 
o.Nr.lo<  vyvlnnv  emrduy  two  aa.v  rakniy  All. act. w vyvi.u. 
HHlu.li  Her  troll  al  lame  Tiele.vlal  a.al  Ihe  rM.dv.4e  .hd.  IAoO  ,a  | 

A79Jffl9b*f  SefetIHan  aavd  d.  arlotanewl  ol  mve«  total 

lh.an.al  r-owea  ar>t>**tal.-.m  S A 61.4a..  T J Ku«l.n  a.«l  H M 
VI  (Ca4.lo.iiM  liivl.lolc  ol  htlatikan  >1  Plura4ratM>  Lafaraa 
■ray  Pava.lr.vi  (aid  I A unanan  lotf.h.le  ut  Am r.a.a-aa  v ami 
AsroMMure v.  lerrevr.Mi  tun yy  bytfmu  I uulnevr  <><a»«io  >1. 
Avne  4 6 19/9.  Pare.  /9  »«>S  7 M 7 ic*v  Hruraith  ■tvtantar.l  Ivy 
die  (J  b Umw  l.nrnl  ol  tin-iyr 

Tim  pa*i  divcuvvrv  tin-  araamah  of  Ihr  JPI  Poail  Tmnay 
Tlaaind  and  EfetOe  Poam.  Ar,.l«  alvao  Hlorml  lo  irfetlm,  ami 
.h  vtl.aa.ar  nadealaao  Ita  poavl  lo.  uvuar  .hvl.  4vuled  .mr.vr.  a.lw 
llna m A Arlir  ivown  vyvlrinv  Sta  ara4aal>on  .ale«|ta«v  ai 
del, md  Hrvollv  ol  ara'la  al.on  vl«nln-v  ol  U S ol4iliet  ale  pievrul.al 
The  .-uaaarat  valor  ol  avlai  dnainal  tnama  vyvlvmv  me.  Inoivl  lo 
.a.arr  limn  VJ 00  lo  (7100  I.Wr  hi  vmaM  ..ammaaly  ulhlai  .4  n« 
Suulhwml  f Atvlfaa  I 


REAL-TIMC  COMPUTER  CONTROL  OF  FIVE  MEGAWATTS  OF 
SOLAR  THERMAL  ENERGY 
E.  D.  Thai  hammer 

ISA  Transactions,  vol  18,  no.  4,  1979,  p.  3-8. 

Th*  Central  Receieer  Two  facility  ICMTE  I opwratat  u ndn  thg  control  «>*  ■ nine  machine  dbtHfewted 
minicomputer  nnwoil  The  prime  funetien,  of  thi,  network  ere  hgboetat  control*.  heet  refaction 
ayttgm  controlt.  and  dan  aciyiMtipn  Tht,  pao«r  deecribee  the  control  computer  TT#»  computer  i 
mam  tatkt  are  (II  the  nm  poet  bon  calculation.  (71  automatic  heliottet  command  aeaewtlpn.  IJI 
K**1*  duplay  of  helioitat  ttatut  and  telected  itemt  of  tower  and  boiler  control  data.  (41  operator 
Control  of  the  helio-.tat  rommaed  cycle.  (51  hehottat  alarm  handling.  and  (61  the  permanent  recortf  nf 
of  all  tett  parameter,  that  fully  detcnbe  the  experiment  performed  The  control  tyttem  it  capable  of 
tfrectmf  5 MW  of  thermal  energy  at  any  point  within  377  m of  the  tolar  receiner  tower  Abo  rha 
procecftjret  and  checking  performed  by  the  compntert  to  mture  pertonnal  end  facility  tafety  are 
detcnbed  here 


AltMb  * # Mar  Stalina  er  item  itrwkmment  J W 

Stverut.  A..  Y S Won.  P T hxw  R Oat  end  E V Chow 
(California  Imtifute  of  Technology  iet  hoiuKnn  lahrvainry 
Ptrartec*  Calif  | Anerai  frttf.n/fe  of  Aemnwrrar*  and  ten 
naufet.  Terretmaf  Tneryy  Syoemt  Qxileerr  Obnrfn.  f a . ter 
4 6 (fit  P»oer  ff  IIW  II  p 15  relt  Rrearli  monented  hy  ihe 
U S Oepar  tmenl  nl  f netyy 

A low  cow.  hejh  eftirienry  itnA  Si  irlmg  wilar  thermal  eleme 
power  tyttem  n hrmq  dewlnprrl  for  tett  m 1981  Sytirm  com 
ponentt  we  the  tolar  ronrentrator.  receiver.  lotuf  luef  cumbuttor. 
thermd  energy  ttoragr  (TESI.  ei^me  generator  amt  power  promt 
ng  Syttem  runcrptualiraf ee<  n rompleierl  »>«1  deugn  it  m progrew 
Two  recetwr  alternative.  are  Intnq  ewkiated.  a drrwt  coupled 
rerenar  engme  cnnfipirttion  with  on  TES  and  a twat  pipe  -ecewar 
with  TES  Syttem  cow  proprtiont  are  he  mg  made  Goeb  lor  the 
tyttem  de»r4npment  tetk  are  III  to  dewtnp  an  artvanred  dtdi  Stirling 
technolog y.  utilizing  a Warn  of  mduWnal  contractor..  (7)  to 
rtemoott!  ata  that  technology  at  the  tyttem  lewl.  end  (31  to 
rbter mew  how  to  arhww  low  production  row  (A  nth™  I 


NTS  33877*#  Mr  Oomiell  Oouglat  Awroneutict  Co  Huntington 
Seech  Calrl 

PHASE  1 OF  THE  FIRST  SMAll  POWER  SYSTEM  EXPERI 
MENT  (ENGINEERING  EXPERIMENT  NO  1|  VOIUME  X 
SYSTEM  CONCEPT  SELECTION  Fatal  Report 

8 J Moll  May  1979  31?  p Prepared  lor  JPl  5 Vol 
(Contract  NAS?  100  JPl  9551171 

INASA  CR  167373  MOC  07833  Vol  21  Avad  NTIS 

HC  AU/Mf  A01  CSCl  10A 

The  development  ol  a modulai  tolar  thermal  power  tyetem 
for  application  m the  t to  10  MWe  range  it  pretented  The 
tyttem  w uteri  in  remole  utility  application,  tmaM  rommunrtioa 
rural  area,  and  Ire  induttoal  mat  Sytteme  dawgo  c -1  tyatama 
optimization  ttudiec  are  conducted  which  eonatdr-  dam  am 
annual  capacity  I at  tot.  and  tlaitup  time  at  vanatdet  Invettiga 
irona  l'l  perforinerl  on  ihe  energy  tloraoa  tgtjuiiamenii  and 
type  of  energy  tin  rage  r rvnrentreto*  datrgn  and  lieki  optimization 
energy  iranspon  and  power  citnvartron  fubtytlemt  The  tyttem 
utdrzea  • Ranhme  r ycle  an  anal  Sow  tteam  turbrne  lc  power 
converaron  and  Iwal  nantfei  todturn  lor  coSerto*  Surd  A W M 

A 7S 3 7890  targe  tcala  tolgr  the rm#  power  generation  S 

Mr  ff el  it  (General  Technnlngy  Syttama.  Ltd.  Mourn  low.  Middx. 
Engl  an  dl  In  International  Confer  anc*  on  Future  Energy  Conrepb. 
London.  England  January  30  February  t.  1979.  Pioceedrngi  (ATS 
378*7  15**1  London.  Imbtution  of  Electrical  Engneert  1S79.  p 
78*  767  71  relt 

Solar  power  generation  option,  are  reviewed  and  particulgr 
eomrdaration  n gyee  lo  Ihe  central  receiver  tyttem  It  it  noted  that  a 
100  MW  plant  in  a tunny  region  would  employ  about  15.000 
hebottett,  each  with  an  area  ol  35  aq  m,  a central  tower  ehoot  780  m 
h»0i  and  would  rover  an  area  ol  about  1.2  eq  km  The  plant  would 
operate  for  about  6 8 hour,  per  day  with  a convartion  efficiency  of 
ehout  70%  8 J 


SOLAR  ELECTRIC  GENERATING  SYSTEM  RESOURCE  REQUIRE- 
MENTS. R.  C Enger,  and  H.  Weichel. 

Solar  Energy,  vol  23,  no  3,  1979,  p.  255-261. 


***■1  - rile  potential  cnneumption  of  mi i malt  bnd.  wafer,  manpower,  energy,  and  money  fey  law 
propoaed  tolar  electric  (tenet  Ming  tyttem.  a lerrettnal  tolar  thermal  a ferret  trial  photovoltafc.  an  orbtb^ 
toiat  reflect  or.  and  a taiHlite  tolar  prtwet  aytiem  are  analyzed  The  evahtalmn  demon,  ire  ted  ifeat  pet 
megawail  ol  electrical  generating  rapacity,  the  lerrettnal  aoUf  thermal  tyttem  would  regime  baa  gtaigtnw. 
•em  energy  c4  production  and  bag  money  than  would  the  extra  irr retinal  imem 

SECOND-LAW  ANALYSIS  OF  SOLAR-THERMAL  PROCESSES 
Je  F.  Kretder. 


tnergy  Research  vol  3,  no  4 
o.  325-331. 


, Uctoher- December  1979, 
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tzxzr*'  *•"** ,v  **"  « *• mv. 

: ? * •*j|RTT****brce  at  converted  to  htat  »n  variom  typeq  of  solar  cnllrclnrg  Smct  the  entropy  of  «o(,r  h-it  r-nTI 
y the  meant  of  collection  e g . bv  the  rollertnr  concentration  ratio  — golar  ran  he  match-  I nu.  -h  «- 
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AlClit  Syaposluu  Sarles.  v./5,  19/9 

mj„189. 

HEAT  TRANSFER  - SAN  DIEGO  19/9.  Robert  W 
IjfCikuwikl , ed  (Comprised  of  p&p«rt  pi*e- 
sented  at  AiChE  18th  National  Maat  Trtnaler 
Conf.  held  San  Dlaqo,  Calif.,  Aug  5-8,1979). 

HM  D SM.KCMON  FOK  \ KNIMIVU-I  I INK  MM  US  sol. AH  < KMItAl.  p<»U'FH 
STATION  | M Ne  ill  .mil  j ■ s,  |llls(, , 

A tyilemi  mkutw  lhi«y  mi  conduced  lo  trickle  icteckee'el  a Mai  (.import  and 
storage  fiord  lo.  a I0U  M«,.,  Im.  lutu*  mi«  tentael  ao.e.  Ual.oo  Ik-  study  kased  o. 

Ike  General  Atom.c  Cumga.r,  filed  M.rror  Solar  Concern, a*.  address#,  coal  lecknrtal 

and  markeltng  issues  and  resulted  re  Ike  selecfaon  ol  d.a.  sail  o.er  Tke.rn.nol  81  end 
sodium 


8fd  316/3'|  turd  A«iiA{j^e  and  I urnn lumcalititie  Corp 
Bead.  ( ,1.1  Aeioneutrotnc  Orv 

PHASE  I or  IMt  fIRST  SOLAN  SMAU  POWER  SYSTEM 
EXPERIME  NT  IIXPIHIMLNTAI  SYSTEM  MO  1) 
VOLUME  1 TECHNICAL  SIUOIES  TON  SOLAN  POINT 
EOCUSING  OISINISUTEO  collector  system  WITH 
ENERGY  CONVERSION  AT  THE  COLLECTOR  CATEGORY 

C rural  Report 

I B ClarS  •<!  b M„  19/9  C94  p Prepared  tui  JPl 

3 Vul 

ICur.lrecI  NAS/  IOO  JPl  Bbbllbl 

(NASA  LR  ItriJbS  U bb/9  Vul  ll  A.ed  NTIS 

HC  AIJ/MT  AO  I CSCl  10A 

Tiro  lur.lriiH.al  and  nupiuniM  hrasdrdiiy  ol  a sider  atari, h 
poruci  plaiil  Lh  a small  LO.lt.rnjn.ly  ...  rvalualatl  and  rpuik 
syslaru  ilmpiir  tor  devetuprneni  and  dcmuuelratiuri  aiu  salaried 
AH  ryrlwnr  •imUgalul  an  dalmud  ax  poiil  lurusrng  ihslnboied 
raceme,  (.uni. apis  rwrlli  unuiyy  conversion  al  II iu  LONector  !i« 
pralurrad  ryutm  it  compusad  ol  multiple  peiabuhr  dish  concentre 
lo/»  employing  il.il.ng  cycle  engines  loi  puyeer  Lumuwm  Thu 
•itgtnu  AC  genc-'elor  cavity  leceivm  and  integiel  sertum  poor 
borlut/lrual  tiaispoi,  system  atu  luirttiiiud  m a single  parlay* 
and  rnoutiiud  al  lira  lorur  uf  aar.li  ccmcetitialor  I ha  .M.ipul  of 
aaefi  ruth .aniralor  is  coMecled  try  a conyentiunel  alacliHOl 
dyslntrutton  system  wfiHh  (ujin.il,  yi*l  connected  or  stand  alona 
oparaliuo  depending  on  Ilia  sloiaga  sy slain  sale,  lad  K L 


solar  from  GERMANY,  by  Oavid  Scott. 

Pooular  Science,  vol.  21*i,  no.  2,  Feb.  1579,  p.76-77 
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trrECT  or  operating  temperatures  on  ihe  cost 
PLANTS***  F*°*1  *OL*"  TH»"»*A1  electric  power 

l I lufcena  Jul  19/9  Bd  p raft 
I Contract  EY  /6  C 04  0/89. 

ISANO  /9  0ROII  A.ed  NTIS  HC  Aob/Mf  AO  I 

Ihe  operating  ranpapu,  of  . so.  Ihonml  Otar  toe  pn„ 
ptanl  contnds  lira  efhcncy  of  Ifra  cnRaclu.  hat.)  the  dtuusr 
Ot  Ifra  poraar  genmepun  system  and  Itro  coal  ot  Pa  ihmmH 
storage  -.stem  Th.  ^lac.  of  th.se  ll,..  „ 

temperature  is  vailed  on  lb,  ennuehred  cost  uf  cna.g,  , f-r  y-t 

kY  «ha  system  .as  evaluated  for  buffi  stand  alone  sule>  and 
solar  these!  hybrid  praam  p*ards  The  type  of  sotu,  pom.,  pi.. a 
cunertaed  .as  laa  using  a Sr  mar  locus  rhai.arutad  — -|  t 
hMd  end  a lain*  cycle  poraor  generat-m  sy  slam  Sysla.,  s 
userg  drflaranl  cuRacSur  perlormanra  mounts  Retdwse  <y>% 
*°rl"“V  *n'1  Iharmal  energy  storage  rors  a(.l.  •«.«  .HfcalmJ 

HI  It  a eeetuatem 


’ 5-4  i,n'“  Iharmj  Hn.tr.  |.nsm  plan.  ..It, 
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o.iM.irniH  mwri  I hr  Gauc  system  carpi  n „ 4., 
is  pmdN  .n»ai  1., .•  rs  1,0.,  paH.de  .UJh  ,u 
tucus.14)  ..dtrrlui.  If.  st«f*l  n baid»trd  It...^,  k.n  h„. 
to  a tmi.H  strati  Mrbm  ipuayHu.  M ad.-.,  „ n ...nr-rlrrl  to 
Hrr  li.ily  If.  (failika*  cumpg  ilu*y  a.l  the.,  output  pinery 
IrsH  sales  ..If.  H.  -da  OrMdatam  IraH  (fur  , 
iMmi.  n fumfy  I— al ...  slat,  of  it.  «■  Unci.. a, ^ n (.umrAad  to 
'sMml  Paths  Ip.  US  cum.nmrrd.ya..,  ut  sol. 
•haired  Mmlru  P.n~s  pfa.ls  H..m^i  rn.ah.Hr  ah.Hrs 

md  mas  porta, mo  ,Awhm| 
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HEAT  TRANSFER  - SAN  DIEGO  1979.  Robert  W. 
Lycjkowski,  ed  (Comprised  of  papers  pre- 
sented at  AIChE  18th  National  Heat  Transfer 
Cnnf,  held  San  Dleqo,  Calif..  Auq. 5-8. 1979). 

PERFORM  A N't  I f II \R  XCTFRIM  It  S tt|  \ (OMMKIU  IM  IV 
UK  I'S  SOI.AR  POWER  SYSTEM 

TUf  *f  iformanc  « of » comma rtlally  avattsM*  toll,  ttocMc  *o.e - tytlom  It  df  gcrlbvd 
Nf  terms  of  Imfantaeeou,  electric*!  power  output  lor  t «.«e*  mtoiitioo  in  electric*! 
energy  production  per  day 

Receieer  Ifierm*!  loss  coefficient  and  concentrate  optical  efficiency  are  measored 
and  system  performance  Is  fhen  fins gift  steam  cycle  eff.r  lenc,  and  electrical  generator 
efficiency  as  parameters  System  performance  is  limited  ky  a relatively  low  optical 
efficiency  of  44v  ror  peak  Insolation,  tills  collector  delivers  t ? tw  to  tfie  steam 
engine,  representing  35%  of  »e  tolar  Inpol 
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H7|  73003*1  >1  r'rpulooi'  lab  Cofrf  Inst  of  Tech  Piiefmi 
TfCMNO  ICONOMIC  PdOJICTtOa*  fO*  »OV*IIC«0 
•MALI  SOI  AN  THIOMAI  ftfCTNIC  eowf  n PLANT*  TO 
Tf  AN*  1M0  2000 

T Pupta  P M»nv.  r J Rosrhhg  N H Gabgtow.  G »4errgra 
t J KuO  end  a M Chen  1*  Noy  f*fl  ’«>«  P '•*«  P-epPed 

to.  nor 

( Contract  NAS7  10O  JPI  Pro,  5102  *91 

I NASA  CN  15*51*  JPI  PON  7*  25  DOf/JPl  tONO  41  A»»J 
NTIS  MC  A ON/MI  *0t  CSCl  IO*  _ 

Advanced  l»f  hnnlrigim  apphcable  to  sole.  t 
poern  systems  m ttie  1990  700  Am*  from*  »'•  delineated  »n. 
power  etydu  enons  that  lulfrll  a wrrfa  spertmm  nl  smell  power 
needs  w-th  primary  e-ophe-is  on  power  ratings  lass  than  1 0MWe 
Prom' Irons  r.f  power  system  rhatertaristres  (energy  amt  repnei 
costs  as  a lonrtron  nr  • apar-.lv  lectori  are  mane  based  nn 
deveicytmertl  of  rtfentiherl  prnmrsmg  lechnotngws  anri  are  used 
as  |be  basis  lor  l nmpenryi  •*«  hnotogy  development  nptmrw  an-* 
rnmhmatmns  of  these  opiums  to  rtatermrne  devtdopmar  . 
due-  rums  offering  potential  for  significant  esyetwemenls  Sluing 
engines  Niaylnn/  Rank  me  nmhmed  cyr  las  and  s|.» age/ transport 
ronrepts  encompassing  l.r»nrcS  metals  and  reversdde  rent  Iron 
chemical  systems  are  r rmsirlered  tor  twe  ears  tiackmg  systems 
Irihll  111#  I entral  rer-erver  or  power  tower  concept  enrt  rkstrihriTert 
pai.tlsSir  dish  recervers  which  ran  provide  ethrmnl  low  cost  solar 
energy  roller  Iron  wbrle  . hm«  n*  fugfl  temperatures  lor  elbrienl 
energy  conversion  Pinsriii  of  advanced  terdusofngy  eemss  a bmerf 
•loot  ran  result  m ,mst  IONS  sole,  rhe.mel  systems  hevmg  the 
potential  of  epimih  hag  the  goal  of  competitiveness  with 
COOven: -oriel  power  systems  A ft  H 


9 ft  13*75*4  ford  Aerospace  and  Cdrowis  a I ions  f nrp 
Newport  Rear  h Cab!  Aeromrtmnrr  Dor 

PMASf  1 or  TMf  riNSf  SOLAN  SA4AIL  POWfN  *V*TfM 
f XPf  RIMI  Nf  IfXPfNIMf  NTAI  STStfM  NO  II 
VOLUMf  3 APPf  NDIX  f N fee  Report 

N Clerk  erf  5 Met  1979  1*7  p Pteyrered  lor  JPt 

3 Vol 

(Coot.ec i NAS7  100  JPI  9551151 

INA5A  CN  1*7371  O *579  Vol  II  A.e*  NT15 

MC  AO*/  Mr  AOI  CSCl  lOA 

the  design  id  e solar  electric  powei  ptent  lor  a seal 
community  rs  reported  topes  covered  include  III  control 
cnolvp.ieiv.o  end  interfere  regueements  tor  tt<e  hesetme  power 
system  (71  errmtal  sma*  power  system  output  I )l  energy 
rerpm emen ts  lm  ryseratmn  of  Ihe  roAer  tors  end  COWtrol  budfhng 
141  Me  cycle  costs  and  rehab  Arty  pied*  Hons  151  thermal 
rood- relent  res  and  costs  nl  re.  ewer  -nsrrlatvvi  mere. -ah 
(«l  bensrent  thermal  mo.  tramp  lor  the  hesetme  rerewer  / thermal 
trensprut  System  under  normal  and  mrlemeol  yterehng  rondttmrrs 
171  high  lerryw.at.ee  use  rd  snderm  l4t)  thphnq  m a held  rd 
perabrdv  1 1 da  i tors  wet  1*1  hr  titer  storage  meter  .ah  e | 

NT*  33*7**#  MrOonaet  OousRe*  Astronautvs  Co  Hmrte gl- - 
Booth  Cafd 

PHAN  1 04  TMf  flNtf  SAa At i POVtffN  tttTfM  fXPfNI 
Nlf  NT  IfNGINffRINO  I API  AIMf  NT  NO  fl  VOiUMf  1 
(IPIRIMf  NTAI  SVCTfM  Of  SC  NIPTIONS  fwal  Nepnrt 

N J Merit  May  1*7*  INI  p Prepared  he  JPI  5 Vol 
I Contract  NAS7  100  JPI  *551171 

(NASA  CN  1*2174  MOC  G7*13  dtK  3>  A.ed  NTIS 

MC  AI«/MF  AOI  CSCL  10A 

The  desmn  end  develop  men!  o*  a a odder  ante'  thermal 
powe-  ayetem  to>  apphceiroo  rn  me  1 to  10  Mdr  range  t 
deec'rtwd  The  eystem  rnnerets  of  Aye  subsystems  the  coRenor 
powe*  ronve'sron  ene  g>  transport  inr’yt  storage  end  the  pfem 

cowtffd  subsystem  The  roAartnr  subsystem  cmrsests  rd  concentre 
tor  rerewer  end  tower  assemhfws  Ihe  energy  Itensp-rr 
subsystem  uses  a nurture  of  salts  w*tb  a low  "Wiry  tempo. at. ire 
to  tiensport  thermal  energy  A steam  generator  diwes  s Steam 


each  subsystem  m order  in  detemune  the 
rrururruim  ns*  rd 
sac  ter  rsfv  s 
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A»r  It  P SrdeefAa  lOuversrty  of  Males  Institute  of  Vwnre  nf 
Terhrmlngv  Cod. II  Wales)  Arydiert  fnergy  ell  S Jer  1979  p 
51  59  R teft  Research  tiyytrvrted  by  Ihe  Srrenre  Wesearrh  r nervd 
The  perlmmance  of  a s ml  wed  S.  Ge  thwomWwtry  gtw.au  n 
atsresed  by  mmgnitmg  power  output  per  unit  pea  aryl  No  ethrmury 
Ol  thermorlertr*  mrryerlwi  Plmmsisly  deyrSopwl  hgh  lmytera.ee 
mlar  energy  abtnrbws  were  used  The  lauvrs 
pe  msrls  ddy  etyemwl  by  usmg  e water 
w*  in  place  rd  a rphprye  heat  sink  The  power  demit  y pt  the 
Iheimoelecti * generpry  mrrytpes  weft  sartb  rtysse  in  (dvrtosedtarr 
hwerofunrtetn  cells  usasg  mereiaael  snip  energy  (A.rttvu  I 


DEViSI-OPING  MAiJTlSK  CONTROLS  FOR  A CRNTHAL  ktt  SKIVER 
n°I‘AH  PLANT,  by  D.M.  Duraey,  M.A.  Soderatruod, 

K.O.  Rountree,  h.R.  Sheatiaii,  and  C*P.  Wiuaraki* 
Instrumentation  TechiRrlui'y , vol.  L*6,  no.  Nbrcii  1979 

p.4l-V>.  ...... 

A distributed  control  »y» lent,  iuni|)rum|  con- 
ventional and  i otnpulented  module*,  is  being  de- 
veloped for  use  in  a pilot  central  receiver  tolar 
power  plant  The  conf'guration  has  the  capability 
to  gather  data  for  evaluation  as  well  us  to  provide 
central  supervision  and  coordination 

A80  IBUIt  • 1 ho  allect*  ol  trfMul  miolalicjn  Sllninui 

upon  aduniad  tolar  IhnmS  >IkUk  po*«  pail  pnluiinnu  aid 
mrgy  colli  A f l ana.  J M Buwyer.  old  t f uyila  ICahlunua 
Intlrtulc  ol  Inlmuluiii.  3*1  hmulyui  laboratory  Hacadcoa 
Calil  I 4/rwraar.  So*  «f  y ol  Un  Ran*  a/  Eng.****  Mr.nM*  Annua* 

Meet"*  Sins  Yor*  N Y Dm.  J t 19/H  Pj,-n  /VIM  Sol  IS  10 
M II  *«•»  Marti  dm*.  SI  SO  iwiminiciv  S3  0U  Ctotum.1  No 
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Ilm  papn  lancnli  II**  pr.  'ormanr*  and  cull  ol  luu  10  MV*c 
oKaaxd  tolar  Ihrtmd  rlacluc  ,.»»i  plant*  ula-J  an  >.<«, , **,.„..* 
ol  .lu  e unbnftiljl  United  Slat**  to  ll  ivct-.i  lia*  different  pipaabcjn 
liiaiaclmnnci  admit  letedl  hi  yayr.g  cnReclur  I.M  mm*,  plan 
|*il«ma«.  <4>ld  coil*,  ami  nmyy  cull*  II*  pada^mU  ditb 
canltA  1 n *****  LyliiHbcd  paaliulH  tiiiupi,  and  cur. ground  paia 
Indie  uKHmiiatui  ICPCI  conipmr  dm  advaiMnl  I 04 M eyil * ti.rcjcc-d 
TIm*  |>4*i  conlaai*  a dntutwnn  ol  the  n g>mid  M.tcdetron  data  bate 
a drier ipliun  ol  Ilm  tular  lyiletn*  pnliamaun  aid  uni*,  and  a 
preaenlatiiai  ol  a rang*  lor  III*  liM*ca*l  coil  ol  umaanltordl 
elrt  burly  by  irgmn  ami  nalHjnaNy  mm  III*  ml  tevarrd  daaln 
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PHASE  I Of  THE  MUST  SOLAN  SMALL  10411  SYSTEM 
EXPERIMENT  (EXPERIMENTAL  SYSILM  NO  II 
VOLUME  2 APPENDIX  A O Irnal  Raport 
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Hacornmandod  concaploal  daergn*  lor  iha  bakabna  »u«at 
com  arnralot  and  ataclrmal  *ub*y*larmt  at*  dahrrad  and  bad* 
oil*  dial  war*  e»*U.at«,l  lo  arm.,  at  lb*  bacabna  *y*iam»  ar* 
ptacaniad  In  arkkl.m  th*  developmental  biylory  ol  Ih*  Stirling 
engma  <*  reviewed  Ilia  04  i onligor alron  •»  daatitbail  and  a 
Staling  angaia  Imal  pgre  yyylarn  r*  evaluated  lor  wla,  appbca 
lion  mb*.*  kudnrrn  .apm  .*  need  a*  Ilia  Imal  Mroica  An  organ*. 

Nan* Ilia  < y>  le  aligtna  i*  alfco  acalnalcvj  to*  n*.  *•••***  powar 

*y*leni  appbcalron  p.  1 
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ENVIRONMENTAL  OEVtlOPMENT  PLAN  SOLAR  (MEN 
MAL  POWER  SYSTEMS 
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T yid*  ol  Iha  program  ami  poLantrN  *rr»aa»eu*ig*l  haaMi 
*aEaiy  and  *uc  matunoma.  nga  r*  ml* yarn  hi  *da<  Nat*a  power 
*y*l*tw>  ISIPSI  par  I*,  cd  arty  fthoca  Mat  a*  tba  Simdr.  .cl  am 
.h*m**ai  lha*a  anpaci*  ara  cc.  maned  ha  lay  ««.**  r*  ««** 


prtBt  U vydcanl  putb  da*N.yr»«an>  of  Urn  Nlrnky,  key 

dapkjymmtM  ol  SIPS  war*  alannhad  at  ir*  M rr  rg  .u«ac  i 
araa*  III  vda  aaftaclron  |auluda*g  Ih*  qmilaai  of  motor 
aeadabdrtyi  121  atdogid  and  tyuctacbmahc  aNtcl*  111  wajrk*.., 
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One  Key  to  economical  solar- 
therm, il  power  is  an  efficient 
receiver  EPRI  has  two 
promising  designs  under  test 
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W.  5.  ' ird. 

IEEE  Transactions  on  Power  Acptratis  and  System;  . 
vol.  PAS-97,  no.  5.  Sept /Oct ‘ 1976,  p.  1656-1664. 


The  paper  ta  organized  into  five  distinct  sections. 
The  firat  consists  of  a brief  description  of  possible 
solar-electric  systems,  with  the  tw-  being  presently 
developed  vigorously  by  ERDA  given  prime  attention,  ar.d 
the  others  only  briefly  indicated.  The  second  section 
defines  the  quantities  employed  in  the  analysis  charac- 
ter  1 -tic  of  the  site  for  a solar-e  lec  t r ic  plant  and 
gives  their  measured  values  at  ten  representative  sites 
in  the  United  States.  The  third  section  is  devoted  to 
specifying  the  characteristics  of  the  solar-electric 
system  to  be  constructed  and  operated  on  a chosen  site 
and  these  of  any  auxiliary  energy-storage  systems  plan- 
ned for  operation  with  it.  The  fourth  section  r-orbines 
the  general  specifications  of  site  and  system  character- 
istics of  the  preceding  two  sections  to  obtain  generally 
applicable  expressions  for  the  cost  per  kilowatt-hour  of 
electricity  delivered  by  the  system.  This  is  followed 
by  the  fifth  section  which  describes  a variety  of  pos- 
sible applications  of  solar  electricity  and  modes  of 
operation  of  both  very  small  and  very  large  plants,  and 
evaluate!  their  performance. 


A7>  31416  Solar  power  plants  g.  Silgen  a-xt  J P 

Bourqurr  ILto-eiu.  Moot..  Nadon.  Roy.  Inc  . Montrea  Canada i 
In  Renewable  Jttematrves  Proceedings  ot  the  Fuurte  A,*- .«. 
Co  faience.  London  Onter  o Canada.  August  20  24  1978  Vo‘.  me 
1 -A79  31401  12-44)  .Vinniorg  Solar  Energv  Soc  er,  0f  Ca  ed. 

Inc..  1978  16  p.  9 rets 

It  « estio\ji<xj  that  Canadiar.  oil  and  natural  gas  resource  will  be 
virtually  exhaust*!  before  the  year  2000  It  <%  e.pecteo  that  the 
energy  from  r.uelaar  fission  will  meet  in  part,  the  additional  demand 
dui.ng  the  next  hfty  years  On  the  other  hand,  the  first  commercial 
fimron  reactor-  will  orotwb-y  not  be  available  before  the  m-d  21st 
century  Therefore,  an  alternative  solution  to  meet  short  and  tong 
term  energy  -eeds  is  essential  The  solution  may  be  the  bettet 
utilization  of  solar  energy,  an  unlimited  energy  source  A ne—>on  is 
given  to  the  prospects  of  solar  energy  in  Canada,  aspects  of  solar 
energy  conversion  thermoelectric  solar  energy,  the  optical  system, 
the  central  receiver  power  system,  solar  energy  and  utility  com- 
panies. and  <•«, Sting  and  protected  solar  power  pipits  G.R 
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he  M.dtemperature  Sola-  Systems  Test  Facility  MSSTFl  m 
Albuquerque  New  Mt.co  is  p.esr  -ed  The  MSSTf  is  at 
32  in*  tog  largest  sola-  electnc  power  pieni  in  to*  U S and 
also  r.o,.»e0rt  'he  «rtd,  hr.,  Wc.hor  of  toe  so..,  total 
energy  conew  to  an  actu*  kgd  to  1 100  sq  m ufhe.  bu.idwsg 
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ELECTRICAL  POWER  FROM  SUN  ANT.  WIND  IN  MANITOBA 
by  J.  S.  C.  M^Kee  * 

Journal  of  Environmental  Science  aui  Hea'*h  Part  A 

we'T'sas-wk1”"  “d  En«1""rl,’«-  ™».  e 

Tie  potential  usefulness  oi  sc  lor  an;  wind  energy  as  s ircos  cf 
electrical  pcwei  is  cxJTiixrf  L->  the  eon  text  of  the  frojected  needs 
ot  the  proving  oi  Mmitoba.  It  is  suggested  that  as  the  capital 


^ececreft.  Future 

IlNrlngs  - Conalttee  on  Science  I Technology 
RMeerch  - Space 

AJChE  Syapo«1un  Series,  v.74, 
no  174. 

MEAT  TRANSFER:  RESEARCH  ANO  APPLICATION  John  C 
Cher  . *<i  (Papers  presented  at  15th  National 
Heat  Transfer  Conf.,  San  Francisco,  Calif,, 

Aug  1975) . 

Aaarlcen  Institute  of  Chearical 
Engineers 

National  Cenferanee 

Tfiifei 
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00313  of  soldi  . wind  and  nuclear  powrr  plant  construction  aiv  likely 
to  beccr>?  cjapaiablc  within  the  next  U*_nty‘  ysars , a real  choice 

•exists  tor  the  consjaer.  because  of  purely  regions!  factors. 
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n.c.,  1770. 

Dicray  tochnoloqy  V : challenges  to 
lory  : nroceor’.inas  of  the  fifth 

5S£i.1Si.- 

J^ii,  10f3  p.  : in. 

1.  Power  (Mechanics) — Oonnresses. 
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SO*.AS«eWTSAlSecirVES«LOTrtANT  D Lt'i 

*+***"1  “ill*  -h  Southern  Ce*.*ort*e  tCeon  Co 


SOLAR-THERMAL  ELFiTRiC  POWER  GENERATION  USING  A SYSTEM  OF  DfdUBUTED 
PARABOLIC  TROUGH  COLLECTORS  . . . . I.  W R,ro*y,  E M.  Sparrow,  and  E U C.Eckart  ??! 

NSO  1 *402  • Santlie  Labs  Albuouerque  N Me« 

DEPARTMENT  OF  ENERGY  LARGE  SOLAR  CENTRAL 
POWER  SYSTEMS  SEMIANNUAL  REVIEW 

Mr.  1978  262  p ref*  Coo*  held  at  Reston.  Ve  . 21  22  Me- 

1979 

iContrect  EV  76  C 04  07891 
SANO  79  9906*  Av.H  NTIS  HCA12/M*  A01 

TWly  pepa*  arc  pi  iwntW  each  d>*cu*sing  venous  ispecit 
o*  tt>e  rerge  colar  central  power  syttems  program  RES 


NKMMOtf  Sandra  Labs  Atbuooaque  N Me 
DEPARTMENT  OF  ENERGY  LARGE  SOLAR  CENTRAL 
PWMR  SYSTEMS  SEMIANNUAL  REVIEW 

*M»  1978  306  p rc*»  Conf  held  at  Danas  19  21  Sa> 

1978 

iCenaai  (Y  78  C 04  07891 

(SAND  78  8511)  A«aa  NTIS  MC  A14/MF  A01 

Prograu  in  the  dcvalopmant  o*  large  sola  power  tyctemc 
<e  Maxim  Hydraulic  aiabrhty  o*  wla'  bo-ia*  closed  cycle  Sreyton 
eetar  Nwmai  electric  powe.  plent*  hehoeta  deveopnari  aid 
ceeerel  recava  systems  ere  dwcuued  along  web  dntrfeuted 
oeAeetors  and  total  enagy  and  hybnd  eystems  J M S 
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A CPLLWISc  MCHTO"  rgp  THE  C^Ttmt 7arTp..  Cr 
l*9rE  CENTRAL  ?r£c*ycp  S'":t"n'; 

Z-u-  Liops  r7  L . L . V ant  - Hull 

.olar  Energy , Vol . 20,  No.  6,  1978,  p.  505- 

516. 

Thf  total  own  NT  of  Mtostats  m the  cofcctrr  held  deierm.nes  the  agrr.iarh  m the  npucaf  sunuUimit 
pfnMem  for  large  cfnlr.1  receive!  ivMrov  0 is  desirable  to  introduce  a cefl  m.«kt  nhkh  enahlishrs  an  arras  ,.f 
representative  heltostats  (see  Ref  1 1 1 for  central  receiver  systemsi  We  aow  have  M arsenal  „f  compmrr  r r, -alarm 
.h*h  allows  us  to  optuni/r  the  arrangement  of  NUo.un  m the  collector  held  suhie.t  to  the  approximations  ,.f  ,hr 
-ell  m-del  l ash  sell  contains  ar  arbiters  regular  too  dimensional  arias  of  heU.stats  lor  ptastisal  reasons  -r 
base  limned  our  surrem  studs  of  the  inn  MWe  commercial  model  to  four  .aiegur.es  of  hciiosuts  arrangement  ill 
radial  cornhetds  ill  radial  staggers  it|  S S cornfields  and  r4i  S S staggers 

The  most  important  results  from  the  HtOMWe  commercial  model  optimization  studs  are 
III  Meggers  are  better  than  cornfields 

Th*  '"creased  cost  of  the  loner  and  receiver  subsystems  has  moved  the  solution  -..  a larger  sell  sire  and  a 
vhorifr  lower 

ill  No  panels  should  he  deleted  from  the  south  side  of  the  cylindrical  receiver  and 
ifi  The  collector  held  trims  lo  a Vat  configuration 

The  center  of  the  collector  held  ts  north  of  the  lower  and  some  compromise  mas  he  made  to  present  etcessise 
pane'  power  asymmetry  ( attends  this  problem  is  solved  h>  using  preheat  panels  in  ihe  southern  pan  of  the 
reserve! 


TJ  International  Svnnosiun-ts’orkshon  on  Tolar 

A10  rn-rrp-.  O.lro,  107*1. 

a 173  I.trorn£ti.'r..\l  Fyr.oo5lur'-,tc»rkshon  on 

1°7A  Solsr  F-.orev  : [svmposiun  lectures],  15- 

22  Ju-se  1°7'>,  Cairo,  F>yot  / crcsente'1  bv 
Cle.n.T  Fr.ornv  Research  Institute,  University 
of  Mir.-i,  rlorlr,.n  ; sponsored  by  >'ition.il 
Science  foundotlon  ; e^lte'*  bv  T.  Nc]at 
Vezlroolu,  Hnner  V.  ’’lser.  — fs.l.rs.n., 

S'-!  V<  THERMAL  CONVERSIONS  fj SS~3 

K.  Se-lruk,  Jet  Propulsion  Laboratory,  Pasadena,  California 

I'.S.A. 


SOLAR  K1LCTRIC1TY  PRODUCTION  /?j?J 

A.  Kettnni , University  of  Petroleum  and  Minerals,  Dhahran, 
Saudi  Arabia 
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SO®'  C°L IPC°NI-  SOL'0  PILOT  ®LANT: 

TECHNIC' L VIA°ILITV  AND  09 TAIN  ACTU<L  COSTS. 

J.  Lynn  Rasb'nd 

IEEE  Tr  nsactions  on  Industry  Apnl i cati ons, 

Vol.  IA-JU,  No.  3,  May/June  1978,  o.  1 Qo- 
192. 

I am  pleased  to  introduce  you  to  a plan  an  exciting  one 
approved  in  January  1977  by  the  U S Fnerg>  Research  and 
Development  Administration  (now  the  Department  of  frtergy }, 
in  which  California  will  play  host  to  the  nation  s fust  electric 
generating  plant  connected  to  a utility  grid  and  powered  entirely 
by  energy  from  the  sun.  Not  only  does  the  state  have  ample 
sunshine  to  power  such  a plant,  but  as  the  largest  sute  in  the 
United  States  with  over  2(}  million  inhabitants,  we  have  the 
greater  potential  need  for  dm  new  technology 

N79  13790*  Maasarschmitt  Boa- Sow  Blohm  GmbH  One 
brunn  .'Was!  G«-  m»n , Untamahmcnsbaranrh  Raumtahrt 

DEVELOPMENT  07  A PROTOTYPE  10*  W SOLAR  POWER 
PLANT  lnwl  Raport 

Owtmar  Wo'*  Harrmam  Bihlmayr  Jocha-  Ca”  V»it  Me'gm 
Pata«  Prskryt  and  Pat*-  Virvi  Bonn  Bundtsmui  fuat  Foesch  u 
Tachnot  Oac  1978  167  p -*S  In  GERMAN  ENGl’S- 

summa-y 

iContrac-  BMFT  03E  *055  C'ETS  8000 
BMFT  r B 7 78  33  Avan  NTiS  HC  A08  Mr  aoi  Factsmto. 
maborssaant’um  igganstam  leopoidshefan  Watt  Gar 

DM  34  90 

A tolar  powc  plant  buWt  m tha  Fedarai  RapuM-c  o*  Garmany 
•s  daacnoad  Tha  davatopmant  of  th*e»  othar  small  ptantt  Nr 
tha  ganarat-on  o*  ataetncity  horn  tola’  anargy  ■*  Hto  -npo-rnd 
on  T»ia  dat-gn  installation  and  commtssroning  ot  ttsa  plant  and 
o*  tha  supporting  systems  *’e  rewawed  Autonomous  ooarahon 
using  -ecnnoiog.es  as  simpla  as  possible  and  components  from 
senas  prod  irtio"  a ampfsatc/ad  Duong  acraptanca  rests  tha 
spaerf-ad  it-inmir  net  atactncai  power  output  of  10  hW  et  a 
coohng  wate-  temperature  ot  35  C ttsa  obsa'.ance  o*  the  .ohage 
and  frequency  torn  ranee*  for  the  generated  current  and  pao-a* 
toad  operation  we-e  successfully  demonstrated  Further  long  tarn- 
tasts  under  real  operation  conditions  are  recommended 

Author  -ESA 


oCT^R  THER'-MI  ELECTRIC  PCWER  SYSTEMS:  MABUFACTUR 

J GvC°f  JTOOi  AM)  SYSTEM  OPTIMTZATICN^ 

by  rf.  S.  Duff  and  W.  W.  Shaner. 

energy  Conversion,  vol.  18,  no.  9,  1978,  p.  8I-93. 

Ml v h*il  4-T.  n^'^f  ?n  "*  '*“h>  01  ,hf  S<:hoot  <*  F«*maeri«g  »<  Colorado  Stale  Inner 
hv  solar  Ihcrnnl  rif.nv  Th  **  ,°  *^M"4,r  cow  l)Mmi  (of  acneranng  «lec!nc  power 

'he  I nrr m\  Rcvonhn.  2?!  ' . ' fin*nccd  h>  »hc  Naftoaal  Sort**  Foundation  ,n.f 

.he-  S CI';  )dm,n,'‘fa"°n  Thc  effort  hascnncs.ed  pr,  manly  of  ev.ima.ing 

.bcrchv  Chet:  comr™*n"  "f  candulaic  systems  and  developing  procedures 

T>iv  -van.  i v : 1 ,CU  cd  '•omponents  are  vynthewed  into  minimum  covi  system* 

|rP"  y L ,,V;d  " ,h<-  -v,v  of  the  vvs.em  com- 

die  minimum  mi  dr  L T Jrkflo,<J  lo  find  '>«cmv  optima  illusirales  kev  results  and  presents 

m I malr'  toM  -«h  prawn,  and  We  mr.hod,  of  elevtnc 

generation  and  potnls  out  a tut  can  hr  ,in»  ^.i_  ’ . . f*'ww 

viable  alternative  he  .ton,  lo  help  make  sotar  efcc.rtc  po*er  geiwra.ion  a more 

with  am*  Rgfct  J H im. 

p*°  A,’°  ^ 1 

’f’4'"*  hn  elect, city  gneration  can  hr 

tlm?-o  categonet  One  citegnry  „ m,  nterme*^ 

,,nq"  ,H-'WW’  100  400  C tecond  category 

'*°9'  500  c ••  ««-•»  useful'  toe 

1 I9"'*"''0'’  Accord,r,9  f°  »he  Power  town  deuy,  .nnerp. 

ol  VOI.  thermal  system,  a cent  al  oo.ie.  surroun.1*,  by 
murors  whet,  reflect  and  faeu,  so.,,  energy  on  *,  receiver  A 
tecond  design  concept  uses  distributer!  receivers  Thn  concept  *oel, 
cost  of  a tower  hut  ad*  the  cost  of  e, tenure  nsulated 
Attention  to  the  development  of  sol.  energy  program.,  „ 

hwU  i the  testing  ot  Irrs,  geo.,,  bon  devrew  the  dmign  of  the 
fs-tfie.  effciency  tv l tern*  of  th.  wconr!  genera,™  rlo^dcyde  «. 
turbines,  the  open, yd.  gv,  rurbrne.  mnroach.,  to-  lowwmg 
capital  cost,  and  orond,  tor  the  developmwi,  of  the  technology 
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Nritirryi]  C**TT  SvmoTivn  and  Hxhibi tic.  , ?3rd# 

Anaheim,  Calif.,  107°. 

Selective  explication  o*  materials  for 
products  and  enemy  / Sociotr'  for  the 
Artvanccncnt  of  fiaterial  arr»  Process  En^i- 
nrrjrirxj.  Asuna,  Calip.  : fociet}'  for  the 
/ ^ivancfTTt  nt  of  flaterial  an^  Process  Frvii- 
nocrinrT, 

,r^  »»  1 “>  4 A me  . ill  • . M 

A rFRAMIC  HEAT  EXCHANGER  K)R  A BRATTON  CYCl.t  SOLAR  ELECTRIC  16 •>  OOQn 
POWER  PLANT 

9 

J.  I).  Walton  and  J.  N.  Harris 


*lfrHonf  8ich«r<l  E.t  1934- 

Technician's  and  experimenter's 

nu  e to  using  sun,  wind,  «nd  water 
Power  / Hichard  E.  Pierson.  test 

y270,pN#^’i.:,I,ar,,!r  PU*>*  Co.,cl97 fi. 

**•  * III.  ; 24  cm.  89.95 

Mirror-Targrt  Ss Urrtvs  . 227 

scsLss^sr 

*7*4*757  Vaporturbme  umt,  Mb  o,^oK 

tu^s  and  proepeci,  for  theu  jw  m tot.  pnee  mnwahon  Survey , 

V A Grit.'ws  M V Grishutm.  and  V S Evseev  rGefiore*/m,*e. 

00  4’  ,#78-  P 3-iaj  Appi*<1  War  C/wryir  vol  14  no  4 197*  0 
IT 2 43  rets  Translation. 

if  Ol  dssrracr  lee  sure  24.  p 43  74  Accewion  no  4 78  b?  7 70) 

Th.  baue  che*,v.„,„  c>t,„  ^ tonwn>n 

ei.imcyrl,  Her,.*  vyir^n  vein  o.gv...  h,j,  „eh^y 

<h  vrv  lurvevrd  Cons.dv.«w  v dvu  ,.wn  hr  Ihe  base  d^w, 
tvaru  rs  Ol  such  systems.  «rth  .mphaos  o.  the  heal  e.chjroe 
^np-enr  (steam  ge  "ators.  rege-veiatoes.  and  cond.  .sen,  Th, 
ap,  catmn  o«  suen  orga-c  vysremt  to  <h,  p,odyctK>n  o<  elect. < 
or.-w-  '0-no.^ig,  sources  ra4.«.*,,  ro.he.mal 

waien  and  -etu,r„a«  wavl,  m s corner  «1  It .»  I0und  that  ,h, 
uvo.  caviar  heat-ycnang,  W -a.  lead  conv.*,^, 

B J 

«-150,;87  197B 

LiQUIO  fx’/w  COOuf-o  CONCEPTS  IN  5CIAR  PO^R 
A?Pi:u.«T:CN.  p ? r^w.  o.O.  #e#r. gw,  cr.J  S A. 
tfhltio-f,  t actr-c  C.>:>.  lFrtsot*< 

•t  Cv..  r.ii!cn  Ccr^n  spr-'sor^i  by 

NAU,  Houston,  iAy  rsr.s.- i0(*9i6).  i?,\3  ;sp 

Asroclatlor*  of  Corrosion 

E»»91:!*v*:s 

ar  - Thnrrwil  electdCL, 

roir.r  ra?  lectors 

COO1  V;*  syck'ft'r; 

Nott's..  *.tifufi 
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Institute  of  Flnrrt-xicsl  air’  Flrctjronics 
Errrinnors.  Pmion  *. 

FW'mv  . .cl0"70 

‘^olar-Thcrfa  1 - F 1 ec trie  Program 
G.  Rhodes,  Department  of  Energy 
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'•  feet in^L Market  Initiation  of  Solar  Total  Fnera\ 

..  rigan.  Sand  id  Labo7aTo>TeV ~ 


W^AjMptlvj^tks  JPJLSojar  Thermal  Electric  Pow erf-30 
Dr.  .1  D.  Reichert,  Srosbyton  Solar  Power  Project,  Texas 
Tech  University 

M7t  JTPtJl  P«c-*k  Northwest  Labs  Richland  Wash 

9Y8TEM  E ANALYSIS  or  IOIAR  THERMAL  POWER 
SYSTEM  I "»PORT  ON  TASK  1 Of  TERMINATION  ANO 
CMARAT T% RIEATION  OE  SOLAR  THERMAL  CONVERSION 
OPTIONS 

yy  j >ui  1978  65  p 

iCon„„t  •>  <6  C 06  1830. 

(PNL  TPP**  *»•'’  NT,S  MC  A04/ME  A01 

Sc\«  ‘ l*"*’*1  ***••'  therm,!  conversion  concepts  war# 
setem**-  rwhaiN  Th«  literature  review  confirmed  that  thee*  ara 
the  o'*  .aeeepis  hiaf  ate  deve toped  to  a level  suitable  for 
■nclusio  “*•  comparative  analysis  to  ba  performed  A summer, 
of  ir v *•*"  oe 'taming  to  these  concepts  is  given  and  the 
# .-"aft,  described  The  seven  concepts  are  pomt 
.i-ipuled  receiver  system  point  focusing  central 
fiied  mirror, 'distributed  focus  system  line  focus 
»*•  system  line  tie  us  distributed  receiver  system 
e *ocus  dist.it ..  red  receiver  system  and  low 
v"  tracking  systems  Author  iDOEl 


NTS  ISS1S*#  Jet  PropuleKtn  Lab  CaM  Inet  of  tech  e, 
PROCEEDINGS  OE  SREALL  POWER  SYSTEMS  «nr  ■■ 
ELECTRIC  WORKSHOP  VOLUEM  2 INVITED  PAPERS 

R fete  ad  fob  1978  77S  p Wortahup  held  at  A^ee 

Colo  ID  12  Oct  1977  Prepared  «o»  OOE 

I Contracts  NAS7  100  IX  76  A 29  10601 

INASA  CR  155940  JPL  Pub  78  100  OOE/JPl  1060  78/11 

Avert  NTIS  HC  A11/MF  A01  CSCL  10A 

The  locus  of  this  wort  shop  s*es  to  prase,  t the  commmmem 
to  the  development  of  solar  thermal  power  plants  to.  a veer, 
of  apphcaiiont  including  ubhty  epptv  item  WorSshap  ectrvrlies 
me  hided  panel  discussions  formal  P'esenlenons  smea  gnxrp 
interactive  discussions  questior.  and  anewe<  periods  and  esfermal 
gatherings  tnacussion  on  top«s  include  111  solar  power 
technology  options  <21  solar  tharmel  power  prog. erne  Currents, 
underway  at  the  DOE  JPL  Electnc  Power  Research  irwrtute 
(EPRti  end  Solar  Energy  Res » arch  Institute  (SERtl  (Ji 
options  competing  wit  i solar  )4I  meidutmna 
15.  envuonmentR  end  siting  wsues  101  financial  asues  |7l  i 
storage  tg  sue  requrremenet  for  eepenmental  eoler  reljtwm'i 
end  19)  utility  planning 


SOLAR  THERMAL  TEST  FACILITY 
Charles  A.  Federer,  Jr. 

Sky  And  Telescope,  Vol.  55,  no.  4,  April  1978 
p.  286-291 
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“Solar  generation  of  electricity  — 

whether  through  the  collect. 4 larnt.  the 
power  tinscr.  the  windmill,  the  photovolta- 
ic cell,  or  the  ihcrmal  reserves  ol  the 
sea  will  he  carried  oot  on  a scale  large 
enough  to  let  us  decide  whether  or  not  we 
want  more  ol  it  We  are  going  to  reach 
this  point,  at  least  in  the  United  Slates,  in 


the  noil  ten  years  . . .** 

Perhaps  the  most  promising  ol  the  four 
techniques  Behrman  mentions  is  the  corn 
h; nation  ol  elesated  holier  and  jrras  i»f 
collecting  mirrors  Known  as  a power  lower, 
as  shown  at  left. 
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Sandta  uhs  Lweimore  Caia 

SYSTEMS  STUDIES  FOR  CENTRA!  SOLAR  

ELECTRIC 

Oct  1978  492  p refs 

27  30  Me<  1978 

Connects  EY  76  C 04  0789  ATl29  i<  769, 

ICONE  780383  Avea  NTIS  HC  A21/MI  401 

Twenty  one  ediclet  m presented  which  fwus  or  ew  i 
■echmcel  end  economic  steius  of  canfia  — , ,,  . ..T  ^ ,fT_— 
elect k systems  end  future  p-ogram  d..,- t<m  The  ;Jr  at..  ..., 
operational  d he'encas  wfuch  the  elector 
electnc  W.II  encounter  ere  drsrueeed  HaeOuvsnmg.es 
arflh  ubbty  network  plennmg  and  ope'enen  prete'led 

National  energy  modeM  ere  dwcueeed  M'S  ay.  y.. . r _ 

with  reap,,  t to  the  future  of  various  tee  Wainr  oprws  e ( % 
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PtotovoltJU-C  Solar  yr+erw  Conference,  Udohb- 
bourn,  Uixarbourn,  1977. 

PxoaaadinnB  of  th*1  international^  ocr>- 
ferenoe  held  at  lAW**7boura , Sentether  27- 
30,  1977  / Photovoltaic  Solar  Fherov  Ocn- 
ferwioe.  — JTordrertht,  Holland  ; Roster  : 
C.  Tteidel  P\i>.  Oo. clQ'T. 

1370  p.  : ill.  : 4 cm. 

At  head  of  title-  Ocnmssion  of  the 

European  Ccmniti**6-  . . 

Inclines  biblicoranhioal  refer- 
ences and  ind«. 

SsmM  L»b»  Albuqu.'q.J«  N M*.  Sota' 
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THERMAL  ENERGY  STORAGE  FOB  ADVAN»<-*0  SOLAR 
CENTRAL  RECEIVER  POWER  8YS7EMS 

L G Rpdosevtch  Aug  1978  35  p 
(Contract  E V 76  C 04  0789 

(SAND  78  82211  A*..t  NTIS  MC  A03/MF  AO’ 

T1w*m,l  »n«'3Y  ilooa*  •»  ui#c!  ,n  ,h* 

WMtr  po***>  4V*««'"*  curtwnlY  b.'f>8  *«ud.^o"  ' 
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TECHNOECONOMIC  ASPECTS  OF  CENTRAL  PHOTOVOLTAIC 
POWER  PLANTS. 

Jerry  0.  Brady  and  Dennis  R.  Costello 
Solar  Energy. 

Vol.  19  no.  6 1977 

p.  701-709. 

LWcrari  I nr  c.oaxmic  IcasiNli'*  ol  .cnual  pl*.vi<.»otl*K %>»«  pUnu  n in\r»n,.icJ  ham  iik  RntfCvtitc  . : 
I.IITA  |**»«l  u*Wu  c««rw**>  Th*  nctpUNe  prkf  of  Itie  Yyvte**  n rul.-KJ  a\  a fan.tk«  ,4 

oatcnlmraMucI  cotIy  Factor*  »EkI«  » Xik}  ridlukc  the  c.onoaK  •ltr^ti«cAr>'  of  ihc  tyiua  a/c  .r.iwrd  IW>< 
ack.H  include  mcTtiyrt  r»  1 uavcntavial  *«cl  CMb.  4rcrrav«  m pRorntoftjk  t«.ieai  .inti  and  10  aiUa.1 
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Aanen  fheroy  FCrvro,  4th,  Aspen  Institute  for 
Hunanistic  Studied#  1Q77. 

Solar  architecture  s prooeedinrp  of  the 
Aspen  Qiergy  Fern/71  1977,  ftay  27,  2fl,  and 
29,  1977,  Aspen,  tTnloraAi  / editors,  Gregory 
E.  Frants,  Kenneth  9.  Olam  ; graphics,  T. 
Michael  rtanchester.  — Ann  Arbor,  Mich.  : 

Ann  Arbor  Science  Pvhliahers,  cl97R. 
ix,  331  p.  t ill.  x 24  an. 

BASELiNL  DESIGN  OF  COMMERCIAL  CENTRAL  RECEJVFR 

. SOLAR  POWER  PLANT  

Floyd  A Blakt 


Intersodetv  Energy  Conversion  Erwineeriiw 
Conference,  12th,  Washinoftcn,  1977. 

Proaeedinos  of  the  12th  Intersodetv 
Biergy  Conversion  BToineerinr'  Conferenae, 
Washington,  D.  C.,  August  29  threuah 
SentErtier  2,  1977.  — La  Grance,  111.  s 

• MW 

779194  — Driijn  of  a Sodium-Cooled.  Central 
Receiver  Solar  Power  Plant,  W.  B Thomson,  T. 

L.  Johnson,  Rockwell  International,  Canoga 

Park.  Calif 1203 

779195  — Solar  Thermal  Conversion  to  Electricity 
littiring  a Central  Receiver,  Open  Cycle  Gas 
Turbine  Design,  I.  C.  Grosskreutz,  f |.  McBride, 

O.  C.  Gray,  Black  & Veatch.  Kansas  City.  Mo  . 

779197  — Dynamic  Modeling  and  Sensitivity  Anal- 
ysis of  Solar  Thermal  Energy  Conversion  Sys- 
tems, C L Hamilton,  let  Propulsion  Lah.,  Pas- 
adena, Calif 

779198  — 1 MW..  Solar  Cavity  Steam  Generator 
Test  Program,  T.  R.  Tracey,  F.  A Blake,  Martin 
Marietta  Corp  . Denver,  Colo.;  C.  Rovere.  C MRS. 
Odeillo,  France;  C.  T.  Brown,  Georgia  Institute 
of  Technology,  Atlanta  Ga 1224 
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A Society  of  Fnairr^rim  ."kri ^non . 

Pnornt  advanaps  in  moinoorinq  science; 
S53  omcoo^inns  of  the  l’th  annual  nriotinn  of 

^77  tho  Society  of  f^KrLnoerino  .Science,  Inc.  / 

edited  bv  h,  c.  Sih.  — nethlfihpn,  ea>  . 
Lehiqh  University,  cl°77. 

Held  *lovorh<or  l'-l*,  1°77  at  rothlehcm. 
Includes  bibLioqraohical  references  arr* 
index. 

1.  Fmineor  inn — OTocrreRsen.  I.  I^hinh 

University,  *££»  •«*  • 
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OPTIMUM  CONCENTRATION  RAT^^R  A SOLAR 
CENTRAL-RECEIVER  ELECTRIC  POWER  PTJ.NT 
J.  W.  Baughn  and  J.  B.  Bergquam 
J.  of  Engineering  Pow®r 
Vol . 99  no.  3 July  1977 
p.  490-491 

Th«rr  ,s  curr—lK  rn-a.  mtrr*..  in  «hr  drs«n  of  -Ur  rrnlr.l  ,, 
c*,sr,rUs«rir  p.,wrrpUnu|l  .d  .h~  H~i^  . f-W 

.4  „„rr..rs  u,  orfufnlfate  th.  «Ur  rad.**"  •"  • Tl" 

central  re.  er.er  th.  n u*H  a*  a »-  V •"  « therm.rf^amK  .vrU- 

luxisllv  a R inkine  t ydel  todri-.»  J*™"*'*  In  .hr*  note  ^..mple 
e^uatum  t..r  .he  <1-,..  • unrHitral..*  ««io is  rtemerf  1 ho 

■ iptimuni  concentration  rate.  •>  t-uml  (..  - a of  a nond. 

menconal  rere.vr,  ten.^ra.ore  and  a nnnd.mens.nn.1  rece.ve, 

■umber  <N.  I which  i*  intr.  Ju.  #d  ia  this  note 

POWER  WITH  HELIOSTATS  . 

Alvin  F.  Hildebrandt  and  Lonn  L.  VAnt-Hull 

Voieni97,  no.  4309,  September  16,  1977, 
p.  1139-1146. 

A central  receiver  illuminated  b>  a field  of  helioMatsean 
absorb  !0to  HR)  mega*  ;iM  sot  sunlight  at  «M»  |(HKI  K- 


SHADOW ’ EFFECT  IN  A LARGE  SCALE  SOLAR  POWER 
PLANT 

0.  Barra,  M.  Conti,  E.  Santamata,  R. 
Scarmozzino  and  R.  Vi ten tin. 

Solar  Energy 

Vol.  19  no.  6 1977 

P- 759-762  » 

nrlhJ  l.a  . hr  r«ah.e.«w  >tl  rV  rft.x  .4  A^J.  •«.!>*  ir  t ity*«l 
sntif  power  ptmi  maOr  •<  \ line*  of  . onvcnir.'iat  .vlmdrkal- 
lalcilin  rntwh  |..k  'hr  San  *>\  macmj  arunnj  an 
f » htlilnl  h.-'./.m.l  nn  II  hr  nefir. led  tftlfioe 
mmI  u«J  u.lahi*  Jala  ’r'rrrcJ  a a latandr  "I  4?  V 
IK  TO  l.ali  i 


SOL**  THrPHAL  ENERGY  3RINGHC  THE  PIECES  TOGETHER. 

W.O.  Metz. 

Science,  v.197,  Aug. 12, 1977,  e. 650-51. 

Solar  thermal  sv  slrms  can  pump  water 
for  imitation  produce  steam  for  indus- 
trial processes  generate  electricity  in 
small  and  medium-sized  installations, 
and  also  supply  heat  for  residential  use 
Systems  that  operate  at  temperaiures  be- 
tween lOff  and  4<t»r(.  are  suitable  for 
each  of  these  purposes,  and  early  studies 
indicate  that  they  may  he  most  eciwomic 
when  they  'Ctvc  several  purposes  in  a 
complementary  fashion  Although  most 
attention  and  funding  in  the  I S solar 
program  has  been  devoted  eTtlier  to  kiw- 
temperalurc  systems  for  solar  heating 
and  cooling  or  to  high-temperature  sys- 
tems for  centralized  generation  of  elec- 
tricity. a number  of  analysts  arc  begin- 
ning to  believe  that  the  greatest  potential 
for  solar  energy  utilization  by  2000  lies 
with  intermediate-temperature  systems 
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LOW-PROFILE  HELIOSTAT  DESIGN  FOR  SOLAR  CENTRAL 
RECEIVER  SYSTEMS 
E.  Fourakls  and  A.  M.  Severson 

Solar  Energy,  vol.  19,  no.  4,  1977,  p.  349  - 356 

4to*rart  Hrhoval  ie%* m tMcndni  to  redw*  com  mi  the  'Sect  of  ad»e«v  wmd  load,  os  tlx  4t>Ktt  wtn 
dt»»)oprd  laclodcd  wa.  the  too  proMc  hebotut  .'om«W|  of  > .tit  frame  wKh  vcnnl  fortur,  rrArctorv  enurhd 
I..  K'liouM  The  rmur  frame  » o u>  two  gapfafly  xhm*  > c«m*r  (xwM  The  ibtfafy  of  Ibr  ImfcoUai 
to  route  about  both  the  vertical  and  hotuontal  aic.  permit.  a central  computer  control  cyclem  to  coMmoooaly  iw  the 
run  i refection  onto  a selected  lar*et  A Khenulic  of  the  hehoaial  design  h shown  ut  F*  I An  engineering  model  of 
the  hawc  device  was  huilt  and  is  bein'  tested  Control  and  mirror  parameters,  such  as  roughness  and  need  for  fee 
aimmf.  are  bein'  studied  The  fabrication  of  these  prototypes  i«  ■«  process  The  model  was  also  designed  to  test  otrror 
foenswe  techn.-jues,  hebosUf  geometry,  mevhantcal  functiu  mc  and  tracking  control  The  mudel  can  be  easdy 
relocated  to  test  mirror  imaging  on  a lower  from  vannut  d*ocU.  .s  In  additaon  to  Pcrna*  and  amwog  studies,  'he  teals 
include  the  ellects  of  temperature  changes  wtnai  exi'iyg  and  wtuthenng  The  resuiu  of  economic  studies  on  this 
Helmut  are  also  presented 


A79J4027  Dual  pumam  nWaWlrx  nw.  nwn  f F 

Halt  fStaotord  tavnotli  SuntoH,  Cal*f  I.  In  Airumat>uv  ,.n|. 
nu«cw.  t.oonsn'  o*  m*  M am  i-«»-.\abara  GsnlWaim.  bham 
BmcH  Fla  Dwwmbw  V?.  1977  Volume  J I A 7*  34077  I 3A4I 
WaWonfton  D C Heowacmm#  PubMung  Carp  1979  p 1 ;»  1 !U 
The  rat.oome  *o*  tuUi  pttnn  n deruamd  Th.  eHments  o«  wxW 
piano  are  i-tad  tome  eHmena  are  dxeumM  m more  .lera-’  Oud 
purpose  solar  elect rv  power  piano  mild  gwr-at*  IjoiIi  etectruud 
Hewer  end  hy Or  ripen  oas  tor  uaa  at  e tuei  The  oxygen  pat  I hwatxd  n 
me  hymonen  producing  ylecTrolyuc  celH  would  ahr  be  and  nul 
■oM  to  owners  ot  hydrogen  agr  equipment  Both  paws  would  In 
under  90  alma  pressure  or  more  Ai  mesa  pressures  me  hydros*  and 
oayfen  counj  be  bred  .n  comproour  eu  pas  turtww  d-  yes  at  tuet 
enN  menrtor  un.o  of  fM0i  tOorwtei  eHioancv  The  ecwuwnxa  of  dud 
pu>onee  loier  eSectnr  power  piano  are  erpwt  ape-nef  rmn  of 
nuclear  trearan  manor  placer^  punts  .ndudnf  me  added  yatur.  of 
me  heated  steam  eaheuttod  f'oen  fat  tuHsmnt  mu  funl  eeth  A 
recommenc'd  enargy  pnhey  lor  America,  I'tsr  Duty. mad  <n  1975  • 
attached  l Author! 


A 79- 34029  Comptea  ulir  electric  el  plant  of  lerpe  ee 

pacify  A.  Gokhmen  |Miem . Umyarury  Corel  Gebles  Fla  I In 
Aftarnatira  energy  sources  Pmeadingi  of  The  Mum  International 
Conference  Miami  Beach  Fla . December  5-7.  197  7 Volume  3 
|A7» 3*027  13441  Washington  D C..  Hem  sphe-e  PuU.ih.ng  Corp 
1978.  p.  1 16S31 187 

This  papa'  is  deyofed  to  me  senoul  problem  of  util. ret  on  o* 
tolar  energy  for  electrical  power  generation  We  pruuite  an  inhaubtr 
tolar  collector  of  concentrating  Type  of  parabolic  shape  noth  the 
ability  to  follow  the  sun  The  system  rw<ll  have  the  ability  to  drreci 
the  concentrated  beam  towards  the  absorber  by  means  ol  an 
auxiliary  parabolic  mirror  which  hat  the  tame  fufe'  point  at  the 
coberror  itself  an  opening  in  the  yertey  of  me  c -ile.ior  end  a flat 
defecting  mirror  These  features  permit  the  use  of  s»r»i.i  cotter-tors 
of  This  type  tor  heating  a common  boiler  in  a steam  itebme  unit  The 
result  IS  the  production  of  electricity  with  units  of  'aee.snable  leyel  of 
capacity  Also  an  energy  storage  system  is  desenbess  This  system 
forms  with  the  solar  electrical  plant  an  aenrHaM-aily  feasible 
producer  of  electrical  energy  (Solar  Comptea  Eie.  " Hantl. 

I Author) 


j01AR  THERMAL  ELECTRICITY;  -'OWER  TOWE-  DOMINATES 
RESEARCH. 

W.O.  METZ. 


Science,  v. 197,  July  22,197’.  0.359-56. 


At  t St;  cresent  time,  the  pr . 
"power  tower"  is  consuming 
research  money  devoted  to  t'? 
into  thermal  energy  and  the-v 


ect  to  develop 
to  70  percent 
conversion  of 
e electricity. 
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Nev  options  in  energy  technology  / sponsored 
by  the  Anerican  Institute  of  Aeronautics  and 
Astr^onautica,  Edison  Electric  Institute,  IEZE 
Paver  Engineering  Society.  — Nev  York  : 
American  Institute  of  Aeronautics  and  Astro- 
nautics, cl977. 

1*9  p.  : ill.  ; 29  cm. 

Papers  nos,  77-100 1»- 771031 
Includes  bibliographical  references. 

Integration  of  Solar  Generation  into  Electric  Utility  System  - J w 

BAl LANCE  and  G.  W.  HP.AuS * . V,  74 

Silicon  Solar  Photovoltaic  Power  Stations  • C.  R.  CHOUMIEC.  P » EIPfeLS 

P1THIW,  B.  w MtSMU p,?* 

SOLAR  ELECTRICITY:  THE  HYBRID  SYSTEM  APPROACH 

M.  A.  Duguay 

American  Scientist,  vol.  65,  no. 4,  July-August 
1977,  p.  422  - 427 

Generation  of  solar  electricity  may  first  be  achieved 
most  economically  in  systems  that  combine  it  with 
other  functions,  such  as  heating  and  lighting 
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IX  '>yt-_ics  in  rrrvdrrjnnnntfl  fqminar], 

371.  S Aumwt  25-2*,  ri77,  San  niroo,  ralifnmia  / 
.^7  mri-ue  Demal  c,.  (sic] , Harrv  v.  vinsor, 

1977  editors;  orescrted  bv  the  Society  of  rtnto- 

optical  Instrunpntnticn  rnninoers  in  cnn- 
PrMtictad  Performance  of  Heliosutt  fo*  fcRDA*  10  MWt  Power 

P Leery,  J,  D Hankins.  Nurneucs’  Application*  Division.  Sand>a  Laboratories 


A79  22119  Dentopnxni  o»  tolar  tower  program  m tw» 

Unttad  Stater  L L Vanl  Hud  I Moulton.  Un  veibty  Houston  Tea  t 
Opml  t rtprnw.np  vol  If  Not  Otc  1977  p 57Si79  tOrett 

The  hrttory  and  development  of  the  role*  rover*  >\  Traced  from 
an  idea  n 1969  *h*.*u^  the  firtt  Tedr*p  'unding  *n  1973.  to  a 
program  to  *r»*tiete  pilot  plant  romtiurtion  in  1977  Thn  program 
•oval ret  about  3000  hnoitatt  reflecting  tomtit  onto  a central 
receiver  *n  which  S00  C tteam  n gene*aied  e.  4*-e  a (U'twgmcrato* 
Thn  10  MkV*  plant  *t  trheduied  to  teed  r*rc  ••*  ,y  mtn  a utility  g -d 
m 1960  a SO  100  lAhe  demomtiation  plant  «t  proposed  to  hr  on 
line  m 1965  B J 


E^UA,  through  its  Division  of  So^ar  Energy  "Ts  directing  and  f jading  a competitive  pre- 
liminary design  proposal  for  a 10  NWe  pilot  power  plant  of  the  sijlae  thermal  centra' 
receiver  type.  The  plant  is  eipected  to  be  operational  in  1980  and  is  to  be  located  near 
Barsfow.  CA  Sandia  laboratories  In  its  capacity  as  technical  -r*«ager  of  the  project  has 
performed  technical  evaluations  and  comparisons  of  the  several  sgtosyste*  designs  supp  (*- 
by  the  competing  contractors.  Predicted  performance  parameters  for  the  optica1  subsystems 
ane  presented.  These  data  were  obtained  by  the  application  of  a Jfo"te  uarlc  'ay  ’rare 
program  prepared  by  the  authors.  A short  description  of  the  program  >s  nclu-ed. 


SOLAR  POWER  PLANTS:  DARK  HORSE  IN  THE  ENERGY 

STAliEL.  Richard  S.  Caputo 

Today  they  are  far  costlier  than  coal  or 
nuclear  power,  but  by  the  end  of  the  century 
they  could  be  competitive. 

BuLletin  of  the  Atomic  Scientists,  Vol.  33, 
no.  5,  May  1977,  p.  46-56 
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VIH  SOLAR  THERMAL  CONVERSION 

IX.  PHOTOVOLTAICS faM- 


TJ  Greater  Los  Angeles  Area  fciergy  Syaposlva, 

163.2  19T7. 

.G7U  Greater  Los  Angeles  Area  aiergy  Syspoeltas 

1977  ...  C19T7.  (Card  2) 

ix,  179  p.  : 111.  — (Lo»  Angeles  Council 
of  aigineers  Scientists  proceedings  series  ; 
t.  3) 

Corer  title:  Q*  E3  ; Quality  of  life  • 
energy  x economics  x environment. 

Includes  bibliographies. 

Cost  Targets  for  Solar  Electric  Plants 

£.  1.  Harlan.  T.  D.  Andersom.  H.  I.  Bowers,  - - 3.  Leler.e, 

I.  C.  fuller.  J.  V.  Wilson,  Oak  fudge  Batlonal  Laboratory. 

Oak.  hi  age,  Tennessee  **i 

A COMPARISON  OF  GaAs  AND  Si  HYBRID  SOLAR 
POWER  SYSTEMS 

J.  H.  Heinbockel  and  A.  S.  Roberts,  Jr. 

Solar  Energy,  vol.  19,  no.  3,  1977,  p.  291- 
300 

117 


136 
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A TERPESTRIAl  SOLAR  THERMAL  ELECTRIC  POWER  SY$TEM- 
OEVrLOPHEMT  OF  BASIC  MODEL  SYSTEM. 

T.  Tanaka,  et  at. 

SOlar  Energy,  v.19,  1 977 • P.335-31*'* 


cofcrto.  pwo  «y»to» 

Laboratory  Taaaah.  Tefcyo.  Japaa  . *r  «— « JlfMlk.  amdat  ty**m  coamatod  of  • cyhadncal  paratotoc 

cowMM,  brat  mmln  loop  *nd  «torar  <7P*  h**1  "cK"'*CT  »"J.hM  **"  fo^ev^aaRattoeryi 
prrfonaaatr  and  the  dynamic  character*!**  of  each  wtaytM  — «te  »»—  ™P^  ^ 

pad amt*  net  of  each  cubcyilem  wed  a the  a aM  lyM  aad  ^**",,*  ',0* 
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ENERGY  CORRADIATION  USING  THE  REVERSIBLE  AMMONIA 
REACTION 

P.  0.  Carden 

Solar  Energy,  vol.  19,  no.  4,  1977,  p.  365  - 378 

fMrxl  A cytlem  a deacnbed  lor  (hr  large  tctk  ft  nr  til*—  of  power  from  »Ur  eoerfv  * »»ich  eatrgy^a 
iraiaferred  by  mean*  of  the  rcvenMf  chemical  reactioa  JNH ^rN, ♦ JH,  Aa  any  of  pterie^!  rteel  parahoteamj 
moron  n employed  each  having  a focal  absorber  in  which  the  endothermic  fccrfard  reactam  pracnadi  The 
eioAMnmc  re.ene  react  on  ocean  at  a cowmoa  oatrW  pteat  mat  the  heal  «wrr  recovered  operas  . 
ihermodyaaauc  power  piaat  The  reactaan  ere  traaeferred  a "M  tomr-i  MP««  “ r7*tW< 

Stmgr  of  eacrgy  auv  be  catered  for  by  provtorng  «tara«t  for  *c  raactaaa  The  reeafa  eo  far  of  deaags  eftahe*  ate 
luad  to  mru  both  the  lechmcal  aad  economic  vaMRy  of  the  complete  nhiar 
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Solar  thermal  anf1  oooan  thermal  : Tnirrt  cm- 
forman,  American  Section,  International 
Solar  Enorny  Society  and  Solar  rrcrqy  Soci- 
ety of  Canada,  Inc,,  August  15- ?0,  197*, 

HIGH  TEMPFRATURl  HU  RMAL  i M Rf.Y  SYSTEMS 

CENTRAL  RECEIVER  SOLAR  THERMAL  POWER  32-i 

PLANT  SYSTEMS  ANALYSIS 

A CENTRAL  RECEIVER  SOLAR  SYSTEM  32! 

APPLICABLE  TO  CENTRAL  POWER  STATIONS 

> 

CENTRAL  RECEIVER  SOLAR  THERMAL  POWER  5V 

A BASELINE  DESIGN  FOR  LARGE  SCALE  SOLAR  -'S 
THERMAL  ELECTRIC  CONVERSION 

SOLAR  FLUX  DENSITY  DISTRI BUTIONS  ON 
CENTRAL  POKER  RECEIVERS 

COLLECTOR  FIELD  DESIGN  EOR  A CENTRAL 
RECEIVER  SOLAR  THERMAL  POWER  PLANT 


TA  Institute  lYiviromontal  Sciences. 

1 awiwnw>m  tedmlntM  '77:  errooedin^ . 

.I3SS13  — *it.  Trosnoct,  111.  : ^ Institute,  cl*^. 

lft77  xviii,  *37  n.  b m 

?3rd  annual  technical  nr^tinn  held  in  Ir>s 
Anoeles,  Calif,  \nril  25- ?7,  1077, 

I STM  r'-°1541*-17-l 
1.  Fhvirnrnental  testinn.  2. 

Fh vi rormn ta  1 engineering — Societies , etc. 

PRELIMINARY  ASSESSMENT  Or  NONTECHNICAL  ISSUES  RELATED  TO  INDUSTRIAL  APPLICATION 
OF  SOLAR -THERMAL- ENERGY  SYSTEMS  pQ 

Dy  Dr.  George  A.  Watkins,  Mary  Lou  Brown.  Benjamin  Maiden,  John  Moore, 

Harry  Smaii  and  Seyoum  Solomon  


HELIOST AT  FIELD  DF.SICN  IOR  Till  ERDA 
S MEGAWATT  SOLAR  THEKMA1  TEST  FACILIT'i 
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Soci0~ecrTYTnic8  and  cultural  : joint  ocn- 
ferenoe,  American  Section,  International 
Solar  Fterqv  Society  and  Solar  Frerqy  So- 
ciety of  Canada,  1 nc,,  Auoust  15-20,  1Q76, 
Wirjipeg  / editor,  K.  W.  Boer.  — cape 
Cana\^ral,  Pla.  : Arwrican  Section  of  tte 
International  Solar  Qncrgy  Society,  cl 9 76. 
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ASSESStCNT  OF  THE  SOCIO-ECONOMIC  AND*  oi 

ENVIRONMENTAL  aspects  of  the  central 

RECEIVER  POWER  PLANTS 

EFFECT  OF  SOLAR  HOME  HEATING  ON  ELECTRIC  97 

utilities  97 

ECONOMIC  STUDY  OF  SOLAR  70TAL  ENERGY  U3 

THE  USE  OF  OFF-PEAK  f LECTRiCITY  FOR  , 

SOLAR  HEATED  HOMES 
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by  A.  Braunsteut  And  U.  iiirwt tt.13. 
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by  A.  Braunste.j>  And  L».  aii 


Solar  Central  Llectjic  Power  'Vneratlcr  — A hwlinf  r^sifn,  - 

ty  Jerry  C.  Towell 
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tv  D.  0.  Hnrvrr  and  A.  D.  Wart 
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FnorcTv  develrurwit  II  ...  01*7* . (Card  2) 
onvnrinn  papers  nresenteri  at  the  National 
FiXTirtoerim  Sociotv  meetings." 

1.  Tt**?r  rp.qourcns — Onnrrrnsaea . ■>. 

Electric  pr^i^^oiVTreflses.  I.  IFET 
Prttcr  Fhainoorin a Societ”.  IEFF  Pnwnr 
Cnrvsration  Onrmittee.  Fhorgv  nevelnpnwit 
Suhcnemittee.  II.  Series. 


SoLar^Uectnc  Resi.*nti*l  Svstssi  Tests,  by  U.  b.  miler  «*j  K.  W.  Kier., 

ritk 


TJ  Onlloque  international  sur  l'electriclte 
810  aolaire,  Tbulouae,  Prance,  107*. 

.C*5  [Proceedings  1 ...  107fi.  (Hard  2) 

l^7*  1.  Solar  energy — Congresses. 

I.  International  Conference  on  Solar 
Electricity.  II.  France.  Centre  national 
d Vtudea  epatialee.  III.  France,  Centre 
national  de  la  recherche  scientifloue. 


SOLAR  - COMMUNITIES  AND  TOTAL  ENERGY 


NT*  Atorwes  International  Cano*.  Zert  Cant 

M MUM  tot  rm  KRAM  total  •■(*** 
(VALUATION  «0*M» 

R L Mefeitend  NA  1*7*  1S5  P r«N 
iConSrect  IT  7#  t 03  12 '01 
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The  mathematic  a)  modati  need  Dy  the  Steer  Total  tnerg* 
System  fyNuetron  Ptogt.m  tSTESCP)  ar*  described  and  the  «... 
the  Mian  wan  wteta  la  (fcacuaaad  Tha  data  requirements 


ara  dafmed  tha  u.tput  options  and  program  ImatatitKa 
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coda  and  a (dosse-v  ot  tha  code  W'Aoti  an  given 
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rnre-3  Solar  Ur  an  utures:  Characterization  of  a ruture 
Conanunity  nd-r  Three  in*;r^y  ly  Scenarios 
by  M.  Xilr.e , . Ad  1 :>r.  *■  ft.  ,'rwin 

Dept,  of  itery  ocument  D05/=« <-0052/1,  Octor.er  1979 

The  goal  of  this  study  is  to  examine  a hypothetical  city  of  100,000 

people  in  the  year  2025  based  on  three  initially  given  energy  supply 
scenarios:  Future  1 specifying  approximately  6 percent  of  the  city’s 
demand  being  met  by  solar  technologies;  Future  2 specifying  about 
25  percent;  and  Future  3 seeking  maxi mum  use  of  solar  technologies. 
These  three  versions  of  the  hypothetical  city  are  to  be  identical  in 
terms  of  population,  goods  and  services  produced,  and  energy  demand. 


Intersociety  Energy  Conversion  Engineering 
Conference.  14th,  Boston,  1979. 

Proceedings  of  the  16th  Intcrsoclety 
Energy  Conversion  Engineering  Conference, 
Boston,  Massachusetts,  August  5-10,  1979. 
— Washington,  D.  C.  : American  Chemical 
Society,  cl979. 

799013 

A Distributed  Microcomputer-Based  Control 
System  for  a 1-arge  Scale  Solar  Total  Energy  . 
System,  /.O.  Farrell  and  R S Reska 77 

799014 

The  Control  System  for  Fort  Hood  Solar  Total  . 
Energy  System,  D.L  Block  and  F.C.  Luffey  ...  82  • 

-799015 

The  Role  of  External  Energy  Supply  in  the 
Design  Optimization  of  Solar  Energy  Dis- 
tricts. R Dec  her 86 

The  Solar  Total  Energy  System  Evaluation 

Program  (STESET),  B.L  McFarland,  S | Vnf- 
baridian  and  E.P.  French  11* 

"•o  lOtOft*  S4-fVa  Ut»  Aibuqutrque  N Me. 

*OWt*  SYSTVMS  AMD  TOTAl  f Nf  AGV 

V l D'.jgn  Mom  *^7§  3 p P'wrlaO  at  A AA  Cord  on 

So**r  Ml  Am  27  No.  '*78 

Co-.'et.  IV  76  C 0«  C78S 

SAND  7$  70O6C  Coni  7*1 1JJ  Ji  Nns 

HC  A02/MF  A0' 

The  senator's  o*  sole'  system,  .onsOered  to*  dispersed 
A>pht.»iOn»  ere  defined  ,r.d  then  relative  benefits  end  costs 
•n  esemmed  Also  the  role  end  benefits  o»  tote  enetov  system, 

■n  dispersed  application,  ere  discussed  Although  d. sowed  tote 
powe-  systems  o»*e»  leige  stored  energy  m<4t<pl,cet«yn  testers 
fh»,  eshipit  e isige  materials  e"d  >end  dependency  -he 
importance  ot  usmq  most  pWnidrt  end  available  mete<  iet<  end 
planning  e recycling  mete->ats  .ye  strategy  ere  emphes.red  DOC 
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ENfeRGY  FACILITIES  GOING  LNDERGIHOLND 

KE>  WORDS  Enetjy  ^ SH< 

Environmental  IkWi,  PumpKl  * ' i ground  naftf  storage. 

Underground  facilities;  Underground  sto me 

Waste  disposal 

abstrac  i r fin  * piRmrr  vmmmA  • 

ABM  K At  I tn  ir  *"  , -.,..rK»on  to  the  plavemrnt  of  ma).n  mf/necr  -g 

focL  eacavalHW  ic.  hmqu  ‘ 1 delude  undeffi  md  «>:!  vi.oagr  in  ur  ied 

faculties  underground  Primary  area.  * '*  ^ ^ Recent  stud.es  ,n  Cal, form,  and  in 
rock  caverns  e.cav.ted  .n-hne  TJ^  Tuni, ground, n,  no.  rear  pome,  p.snu  soil 
Ontario  h*^e.  however.  •-  lo  j4-t  Several  Undies  of  underground 

riceed  the  net  cos.  of  surface  pUnts  bv  hvdro.  J 

Z2?Z2S-?Zm* SS^SVf-«  - — w — ** 

demonstration  facilities  have  been  made 

REFERENCE  Wtllett.  David  C.  “E W £«*“  G<”r*  C,V,L 

ENGINEERING  ASCE.  December.  I9TS  W 


at  Mti 


S«ia 


Labs  AlboQuaiQu* 

IN  SOLA"  TOTAL  *»‘"OV  *"° 


NSO  18800,  Sandw 

Tartirucal  Lia'Son  Dm 

DYNAMIC  STOAAGl 
0AAA3S  p.«^rr*S  at  the 

a P Srrombe-9  ”78  *7  e 4 ^ t«78 

OO  Solar  Energy  Storage  Toaste  Maly  ^ 

iContraet  FY  76-C  0*  0789/  Avail  NT,S 

(SAND  78  09S8C  COW  7809*4  II 

rtC  AOJ/Mf  AO  t to  eataMrah 

A yrng-.m  ot  rasaarch  and  . <*«.,hed  The 

taasibdire  o*  the  Sola.  Total  Energy  ^ M.dtamparatu'e 

mwo,  items  ol  actual  hardware  ar  - a planned 

Systems  Tesl  F-e-ty  a.  AlhoQu-qo.  MR  M nemd  T* 
^ ^ Eat-rrrrwnts  at  V^ndoah  G ^;  |g  cu„.nt 
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ECONOMIC  ANALYSIS  or  SOLAR  TOTAL  ENERGY  SYilEM. 
Jesse  C.  Denton 

Energy  Conversion,  vol.  16,  no.  4,  1977,  p.  199 
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Inter*  > ietv  Energy  Carvers  ion  Erwineerirw 
Ccnferenae,  12th,  W^hinattri,  1977. 
Proaeodinas  ...cl977 

TT9201  — Deterministic  Insolation  Estimates  tor 
Solar  Total  Energy  Systems,  E P.  French.  Rock 

well  International . Canola  Park  Cals* 1231 

779204  — Miniature  Solar  Electric  Power  System, 

J.  E.  Drummond.  Maxwell  Lab.,  Inc..  San  Diego. 

Calif 1238 

779205  — Experimental  Evaluation  of  a Solar  Wind 
Powered  Space  Heating  and  Hot  Water  Heating 
System  in  the  ParMk  MorUmest.  A.  Yamagiwa. 

Seattle  City  Light.  Seattle,  Wash 1241  *v 

Commercial  Apptkataorw  of  Solar  Total  httiyy 
Systems  — MG.  Boohar,  B L.  McFarland.  S. 

|.  Nalhandian,  and  K f Smith.  Atomics  Inter- 
national Division.  Rockwell  International . Can- 
oga  Park,  California 1693 
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SOLAR  ENERGY  AND  THE  RESIDENCE  SOME  SYSTEMS 
ASPECTS 

Ric  hard  C.  Neville 
Solar  Energy 

Vol.  19,  no.  5,  1977 
p.  539-546 

Lharwi  -The  fbiMi  hjnciwrj.  ft-*  veme.  of  primuir;  heufinf  cumin,  iN  etevtnvui  r»»*r  for  ndnid.j! 
h..  nei  umiv;  v>me  form  ,.f  v.;u  enerf  ;.  .oetverer  on  the  r.v.f  ,.f  each  re ude nee  n .-t»dr'eJ  \ model  »..r  me 
p me' r.  jy«c-wnl«  -yf  > m-Mliua  »Sh  h rcte  re.ide'  .“-rruii  »r  i •• -r 

i-  Je. eloped  TImm.  uv«d  t»  drnwr.trute  that  W*  per  .cat  .d  th.  hornet  m the  I t t y.  J tv  , 

viUr  cr.tu.  pr.inJinj:  ufh.  *r.l  mvabteia  iv  u-ed  .nd  wlrgu.le  entrrv  uMtauM  te-hr-yue.  deveL^ec 
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, ( , tl,i.!  enefft  tvstem  ii  provided  rm  have  investment  analyst’ 

to  have  a net  pr  J , f<||c  cafl  ^ capital  cm!  of  operationi.  coal  of  maintenance 

^5^  ^rlS^IS  emu  of  *.•  -d  elect  not),  and  capaul  cos.  A H»cdtc  ca«  ana.ymed 
Ertor  and  senauvity  analyses  are  not  incltidrd 


SrLr-S'J',t,CRTI‘i5  ACTIVE-  SOLA*  SYS'r^H. 

*.  Zakhariya. 

ASH*Ar  j.,  Nov. 1977,  O.60- 

Introducing  a new  type  ot  solar  collector  and  a new  type  ot  solar  energy 
total  system  for  which  patents  hare  been  applied  for  by  the  author 
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SOLAR  - SATELLITE  SOLAR  POWER  STATIONS 


Energy,  v.4,  no. 5 / 


Oct. 

1979 


RENEWABLE  ENERGY  PROSPECTS.  (Special  Issue). 
(Proceedings  of  a Conference  on  Non-Fossil  Fuel 
and  Non-Nuclear  Fuel  Energy  Strategies. 

Held  In  Honolulu,  Hawaii,  Jan, 9-12, 1979. 

Sponsored  tty  the  United  Nations  University  at 
Tokyo,  Japan). Ml if rid  Bach,  et  al,  eds. 

H Impacts  of  satellite  power  system  technologs  . . 79V 

Abstract  In  Ihc  SjlJlitc  Power  System  (SI'S)  ti'tsidcrrd  here.  esnsgt  from  the  sun  ts  coOecled 
I"  .in  array.  1 km  » III  ^ km  in  arej.  lot .ned  in  gnxUlinuiy  mbii  The  arras  contains  cither 
mIu<hi  .»i  gallium  .ilitminum  arsenide  photos iiliint  cells  ,hi«  output  is  transformed  to 
:4<<;tt/  microwaves  These  tre  beamed  to  earth  to  a 10  km  • IHm  rectifying  antenna  (ret 
it  rn.il  s'hi.h  rectifies  tin-  him. -waves  an-l  interfaces  the  power  with  utility  poser  lines  laieh 
iiml  wtli  piodnee  ' million  kW  of  ehxint.il  poser  I'fittoi  Sot.  such  unit ~ .ire  pl.innett  al 
the  rate  ('I  two  per  seal  over  hl  tr 

this  paper  dealt  ss nil  .in  assessment  -il  both  lb-  environmental  .mil  societal  aspects  of  an 
SI’S  I nder  ntir«WMMal  aspects  •itentinn  ,i .-toted  to  Ihc  healrh  tad  ccota^cal  efech 
ol  txilli  microwatt  r.uli  ition  amt  other  effects  the  inteiaetion  -4  murowates  with  Ihc  atim-s 
plu-re  is  esammeit  partiuilarly  as  it  aflctls  eomiuumcalion  \onei  itrom.:giiettc  radiation  effc.ts 
such  as  muse  and  increased  pollution  arc  also  eonsidcied 

Soeicl.il  aspctis  are  divided  into  lout  pctia.il  ealagoncs  1 1 1 resources  which  includes  m.itenaH 
reunited  .it.oLihilut  ol  Mutable  land,  and  cncrgt  used  to  eonstriKl  an  St’S  Ol  institutional. 
ssnN.lt  tie -Is  mill  Stale  anil  tHliei  tegu  la  lions.  Im.inu.il  management  and  ulilir.  integration 
I I iniernalion.ll  aspctis  including  organi/ational  structures,  and  <4|  »s..U  aspects  including 
las  lots  dealing  mill  s.s.i.,1  atiipiance  and  the  need  lor  cnnimMiH.i  limit  with  the  •— linger  people 


Satellite  Power  Systems  (SPS).  Concept  Devslopnont 
and  Evaluation  Program:  Preliminary  A^sessrer.t 

Dept,  of  inerpy  Document  DOh/iR  vX)Ll,  September  19 '9 


SOLAR  PCWER  SATELLITES. 

Astronautics  & Aeronautics,  vol.  17,  no.  1,  January 

1979,  p.lt-17. 

1 he  volar  power  valcllue  (SPS)  concept  proposed 
by  P.  E.  Glaser  in  1968  is  one  of  the  few  solar 
options  vchich  offers  baseload  capability.  Although 
it  appears  to  be  technically  feasible,  a considerable 
effort  will  be  needed  to  determine  its  economic, 
environmental,  societal,  and  political  viability. 

The  AIAA  has  stud.ed  the  SPS  concept  and  its 
implications  in  considerable  detail,  and  offers  in 
this  paper  the  Institute's  collective  professional 
position  on  the  subject,  including  specific  recom- 
mendations tot  pertinent  research  and  technology 
el  torts. 


HT9  iaaaa’#  Roctweli  International  Corp  Down,,  C,M 
$#t«4«rte  Systems 

SATELLITE  POWER  SYSTEMS  1SPS1  CONCEPT  DEFINITION 
STUDY  EXHIBIT  C VOLUME  1 EXECUTIVE  SUMMARY 
Final  Report 

G M H«nle,  W>  1979  66  p .*H  7 Vol 
I Conti  act  NAS8  32475; 

• NASA  CR  161218  SSD  79  0010  I Vol  11  Ava-l  NTts 
HC  AOA/MF  A01  CSCk  10B 

UeSArtment  of  Energy  -DOE’  •»  Currently  conducting  an 
evaluation  of  approach*,  10  p-ovide  energy  to  m«i  demands  in 
lh*  post  2000  f-me  p*r<od  Tha  Sai.u-te  Power  System  I SPS 
>i  a candidate  to-  producing  significant  quantities  of  base  load 
M,n9  N**’  •r>«'<7V  AS  Ih*  source  The  SPS  concept  is 
Illustrated  for  a tolar  photo,  on  a<  concept  A satellite  located 
at  geosynchronous  orbit  converts  sol*'  energy  to  dc  elect 'h  a 
energy  uamg  large  lour  arrays  This  study  a a continuing  effort 
to  provide  system  definition  data  to  aid  m the  eveluetior  of  the 
SPS  concept  G ¥ 


> 


827 


r 


AIAA/NA3A  Conference  on  Advanced  lechnolcqy 
for  Future  Space  Systems.  ria.Tip  V A 
1979 

A collection  of  technical  papers  / sponsored 
by  American  Institute  of  Aeronautics  and 
Astronautics.  National  Aeronautics  and  Space 
Adnlnlstratlon  --  (new  York  . American 
Institute  of  Aeronautics  and  Astraonautlcs, 
1979) 


An  Economic  Analysis  o f a 
a Spues  Power  System  - 2. 


Commercial  Approach  to  the  Dailgn  Fabricate 
PUTMU  and  J-  MU  'j 


ABO  1MOO  Colt  effectivenett  raquiramentt  for  H»a 

IW«M>  stations  G K C Paidoe  (Geneiat  Technology  Systems.  Ltd 
Bientford.  MukJ»  . England)  AcU  Auronsuute  vol  6 Dec  1B/9. 
p 1/46  1 752 

The  concept  ot  cun  veiling  tolar  eneigy  Ml  orbital  space  su  turns 
and  kmmilliie  electncal  powet  lo  E ar  th  at  tadto  bequency.  it 
receiving  increasing  attention  both  in  pariei  studies  and  e.pemnanlal 
and  development  wvl  Tti«  propels  conceived  tin  I arge  in  scale  and 
implications  vi id  Will  demand  ma|or  iesoim.es  in  tt>*n  development 
vnd  deploy  incut  Ih,»  pvpcr.  therefore.  e.amtnes  the  requirements 
wbidi  together  wkl  deleimine  Ih*  vppiopnvlc  levels  ot  cot  I 
effectiveness  ot  space  powci  slvtions  vnd  should  vssist  m establishing 
ciiticvt  in  sensitive  vivvs  vWinh  will  influence  Use  up«iationat  vvlidity 
ol  thv  concepts  Ttsv  i f i.ensmation  ot  electric  power  to  vnd  from, 
w be  I ween  spacecraft  may  .twit  have  wider  vnpiicvlioni  vnd  it 
ano thv > aspect  conpdered  in  the  pvpm  In  summary.  thv  pvpvi  does 
not  teak  to  muoduev  naw  design  concepts.  tail  asrpreiwt  tav 
Uluvliun  and  enputat  mdicvloit  concerning  cot  I effectiveness 

(Author  I 


Solar  Power  Satellite  ground  stations. 

by  R.  Andrycztc,  P.  Foldes,  J.  0he8tek  & B.M.  r.  li^  K-  g 

J i<>>.  Spectrum,  Vol.  16,  No.  7,  July  1979,  p#  51*55 

The  ground  systems  for  microwave  beaming  from  the 
SPS  would  require  a rectifying  antenna  with  over  13 
billion  lements. 
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L AAS  Anniversary  Conference,  25tht  Houston, 

87  1978. 

A2  The  future  United  States  soace  nroeran 

,38  ...01970  (Car,,  2) 

a T*/  ISBN  h-87703-098-7  (pt.l)  0-87703- 
099-5  (nt.2) 

1.  Space  flight — United  States — Planning. 
2,  Astronautics — Conprasaaa.  I.  Johnston, 
Pichard  S.  II,  Naumsnn,  Albert.  Ill, 

kiting  the  Satellite  Power  System  (AAS  78-166) 

George  A.  Heyelrigg,  Jr.  c+  • 

■>*  on  ico , v r 

629.445 


IASO  17112  Impacts  of  utallita  power  systam  Wchntaepy 

M Mows  (US  Oepaitment  of  Envigy.  Oftict  of  Health  and 
Environmental  Research.  Washington.  DC  I /United  Neltotn  LPyrter 
aly  fa*  Wes/  Cm  let  Inlernetronel  InUrlule  tot  Applied  Siiwmi 
Anelym  end  Uiuyetuty  ol  H await.  Conlere me  on  Non  food  fuel 
end  Non  Nut  leer  Foe!  Energy  Sltelegiey  Honolulu  Hewed,  Jen 
9 1J  19/9  7 Energy  IUKI,  vol  4.  Oct  1979.  p 799  809  15  reH. 

In  die  Satellite  Puwei  System  (SPS)  cunsideied.  energy  hum  dta 
son  it  collected  by  an  aivy  5 km  a 10  5 km  m viva  >oc«tad  w 
yeoetatianary  mbit  Thv  vuvy  contains  eHhei  silicon  o etJJtum 
dummsim  anaiude  photovoltaic  cells  whose  oulpul  it  tiensfuimad  Ip 
2 46  GH/  rniciowaves  These  vie  beamed  lo  eailh  to  a 10  km  k IB 
‘ km  rectifying  anleona  lieciennat  which  rectifies  the  microwaves  and 
inwrfaces  the  puwei  with  utility  puwei  lines  Each  unit  will  I'oduea 
6 mriion  kW  ot  etecincal  power  IbGMte)  Srnty  such  unrss  ere 
ptenned  at  the  rale  ol  two  pei  year  over  30  yt  The  paper  deda  wita 
m assessment  ol  both  the  environmental  and  societal  a spec  it  el  an 
Under  rnviionmenijl  aspects,  attention  is  devoted  lo  the  Imafta 
and  ecological  effects  ot  both  miciowave  radiation  and  other  effects 
The  interaction  of  rniciowaves  with  the  atmosphere  tt  cammed 
per  ocularly  as  it  affects  communication  Nunelectromegnaiic 
radiation  effects  such  as  noise  and  me  I eased  pollution  are  alto 
oons.sJ.ivd  I Aotaurl 


Proceedings  of  the  Workshop  on  Stratospheric  and 
Mesopheric  Impacts  of  Satellite  Power  Systems  (SPS). 

Dept  of  Energy  Report  CONF-70O9197,  December  1979 
Conference  held  September  6-fl,  1978 


HASA  CP-2071 


SPACECRAFT  CHARGING  TECHNOLOGY  - 1978.  (Conf. 
sponsored  by  AFGL  and  LeRC.  Held  U.S.  Air  Force 
Acadetny,  Colorado  Springs,  Colo.,  0ct.31-Nov.2, 
1978).  1978.  899p. 


PLASMA  SHEATH  EFFECTS  AND  VOLTAGE  DISTRIBUTIONS  OF  LARGE 
HIGH-POWER  SATELLITE  SOLAR  ARRAYS  O lif  f 

Lee  Ji ,.  .Piur.ker  , .»  «_ i 

MAGNETIC  SHIELDING  OF  LARGE  HTGH-POWF.R-SATF.LLITE  SOLAR 
ARRAYS  USING  INTERNAL  CURRENTS 

Lee  W.  Parker  and  William  A.  Oran  . 

SPACE  ENVIRONMENTAL  EFFECTS  AND  THE  SOLAR  POWER  SATELLITE 
John  W.  Freeman,  David  Cooke,  and  Patricia  Reiff 


wm  a a a 

/■ML 

» • • • • 


FIRST  3TEP^  TO  THE  SOLAR  POWER  SATELLITE. 


IEEE  Spectrum,  vol  1 6,  no  5,  May  I979,  p.  52.58. 


•VS  /nri»'<?rsir»  Crnf.jrcrec,  25th,  Houston. 

la7R. 

'he  future  Unite'*  States  s~ace  rrorran  : 
oroc?e»’ines  r>f  the  75th  'nnivern-rv 
Conner  nee  hold  October  ’O  _ "nvotiher  2, 
l°7n,  Uosiston,  Toxin  / e-’ttod  hv  ’>ichnr«* 

S.  Jonstort,  Albert  Niue«nn,  Jr.,  Clav  »*.  ft. 
'ulchcr.  — San  Dlopi  : Uj,ivptt^  cl°7°. 

2 v.  : 111.  — (Advances  in  the  astro- 
nautical  sciences  ? v.  IBi 

Ar  Evolutionary  Solar  Power  Satellite  Proqram  ( AA S 78-153) 

G.  M.  Hanley,  W.  R.  Rhote  P 

THE  SOLAR  PCWa?  SATELLITE  CONCEPT. 

Peter  E.  Glaser. 

ALAAStudent  Journal,  vol  17,  no  2,  Suaasr  1^9. 


Guidelines  issued  bv  the  Department  of  Enercjy  and  NASA 
provide  a feferen  e point  for  an  ambitious  program. 

S-itellite  power  oyster s (S”S).  Cor.cept  «velc:nent  a' d 
Evaluation  Prc.-ra-,.  Preliminary  A^sers-serd 

Tcpt.  of  nnerg|f  Report  DOE/ER  OOLl,  oept^-.cer  1/7 ? 

The  Satellite  Power  System  (SPS)  it  an  em«*ging  concept  for  capturing  solar  energy  in  space 
for  use  in  producing  electricol  energy  on  earth.  To  develop  an  understanding  of  the  technical 
and  economic  feasibility  and  of  the  environmental  and  societal  acceptability  of  the  SPS  is  an 
enormous  challenge.  The  Deportment  of  Energy  and  the  Motional  Aeronautics  and  Spoce 
Administration  are  engaged  in  a three-year  assessment  of  the  SPS  that  began  in  the  fall  of 
1977  and  will  be  completed  in  the  summer  of  1980. 


« nrmr  ro  rap  /*„  mnurcr  ,hr  < on,  „7  """ 

ht,r'h  '<>*•  x/vo.  hgy  ' rOWrr 
MWr  Icou Nr  ^ Nrnmr  a tmnmmUy  m*»t 


The  DOE/NASA  assessment  is  engaging  the  efforts  of  many  organizations  in  the  United 
States  and  is  developing  a large  body  of  information.  At  approximately  the  mid-point  of  the 
assessment,  this  preliminary  project  assessment  report  describes  what  has  been  done  and 
what  has  been  learned  with  an  emphasis  on  the  overriding  issues.  The  document  is  a 
preliminary  report. 
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The  future  United  Staten  snace  program 
. . . cl97°  (r*rJ  2) 

I SUN  0-87703-098-7  (pt.l)  0-87703- 
099-5  (pt.2) 

1.  Space  flight — United  States — Planning. 
2.  Astronnutics — Congresses.  I.  Johnston, 
Richard  S,  II.  'Jnirivinn,  Albert.  III. 


J°]dr  Power  Spdce  Stations: 


(AAS  73-199) 


'0-135/  L' 

Stephen  Gorove 


Some  Issues  of  Law  and  Policy 

629. 445  W* 


AAS  Anniversary  Conference,  25th,  Houston, 
1978. 

The  future  Hnlted  States  snace  nroeran 
. . . cl97°  (Card  2) 

ISHN  0-87703-098-7  (pt.l)  0-87703- 
099-5  (pt.2) 

1.  Space  flight— Hnlted  States — Planning. 


Financial /Management  Scenarios  for  a Satellite  Pcwer  System 
Program  (AAS  78-144) 

J.  Peter  Vajk,  Richard  D.  Stutzke,  Robert  Salkeld. 

G.  Harry  Stine,  Mark  S.  Klan  p.v/y 


N7B  234 «*|  Rockwall  International  Corp  Downay  Calif 

Satalli'a  SyUam*  Ora 

SATELLITE  POWER  IVinHI  iSPSl  CONCf  PT  DEFINITION 
•TUDV.  EXHIBIT  C VOLUME  7:  SVBTEM  BUB8VBTIM 

REQUIREMENTS  OAT  A ROOK  FmI  Raport 

G M Manl.y  Mai  1879  118  p ra*»  7 Vol 
(Conttacl  NASS  324751 

(NASA  CR  181223  SSD  79  0010  7 Vol  71  Avail  NTIS 
HC  A06/Mf  A01  CSCL  108 

Volume  7 ol  the  Satellite  Power  Syslam*  ISPSI  Conc.pl 
Definition  Study  final  report  lummamei  the  baaic  requirement* 
used  a*  e guide  to  tystems  enalyu*  end  i*  a basis  for  the 
Mlecnon  of  candidate  SPS  point  d#*ign(»|  Inrtielly  theta  collected 
data  Itflecied  tha  level  of  definition  letuttmp  from  the  evaluation 
of  e broad  tpactrum  of  SPS  concept*  A*  the  vanous  concept* 
matured  theta  requirement*  were  updated  to  reflect  the 
requirement*  identified  for  the  protected  tateltite  tystem/ 
tubtystem  point  dasignls)  The  identifced  *ob*y*tem/*y»tem« 
lequiiernei'tt  eie  defined  end  whaia  appropriate  lecommenda 


ENERGY  ANALYSIS  OF  THE  SOLAR  POWER  SATELLITE.  R.  A. 

HERENOEEN,  T.  KARY,  and  J.  REBITZER. 

Science,  v.  295.  no.  4405,  Auqust  3*  1979,  o.  451-454. 

Summary  The  energy  requirements  lo  build  and  operafe  the  proposed  Solar  Power 
Satellite  are  evalualed  and  compared  with  Itie  energy  it  produces  Because  the  lech 
oology  is  so  speculative,  uncertainty  is  explicitly  accounted  tor  For  a proposed  10 
gigawatt  satellite  system,  the  energy  ratio,  defined  as  the  electrical  energy  produced 
divided  by  the  primary  nonrenewabte  energy  required  over  the  lifetime  ol  the  system, 
is  ol  order  2.  where  a ratio  ol  1 indicates  the  energy  breakeven  point  This  is  sign* 
cantty  below  the  energy  ratio  ot  today  s efecticity  technologies  such  as  light  water 
nuclear  or  coal  feed  electric  plants 


lion*  lot  altemala  approach#*  which  may  rapiasant  impiovad 
da*ign  faatuia*  aia  ptatantad  A rnoia  datadad  discussion  ol 
l ha  salactad  point  daugnltl  will  be  found  in  Voluma  2 ol  Ihi* 

. apori  GV 

GREATER  EFFORT  ON  SOLAR  POWER  URGED,  by  Graig  Covault. 

Aviation  Week  & Space  Technology,  vol. 110,  no.  9» 
February  1979*  P»51* 


W ashtnglon -- 1 muled  budget  outlook  for  the  hum!  Kimc  studies  on  solar  power  salcllile 
eonccpls  dictates  that  the  aerospace  industry  must  show  exceptional  management 
leadership  to  insure  such  techniques  are  given  a thorough  appraisal,  according  to 
( hrisiophcr  C Kraft.  Jr  . Johnson  Space  Center  director 


N79  23494'f  PRC  in.<gy  Analysis  Co  McLaan  Va 

POTENTIAL  OE  LASER  FOR  SPS  POWER  TRANSMISStOM 

Claud  N Bam  Oct  1978  lit  p id*  Spontorad  by  NASA 
and  DOC 

iConiiact  CG  77  C 01  40241 

(NASA  CR  157432  MCP'R  4024  071  Asad  NTIS 

HC  A06/MF  AOt  CSCL  108 

Rasaa'ch  on  tha  taasipdity  of  usmg  a lassi  subsyslam  a* 
an  additional  option  kx  tha  tiansmisamn  of  tha  satadil*  pow.r 
syslam  IS1SI  oowai  « p'asantad  Currant  laarr  wexk  and 
ptadrciion*  lot  futur*  la*#'  partoimanca  piordr  a loval  ot 
conhdanca  mat  tha  devalopmant  of  a lasai  poaai  iiantmtMm 
syslam  a tachnotagicaMy  Icavhla  at  tha  tuna  ham*  raqutrad  to 
davalup  tha  S8S  Thara  ara  srgruheant  aconomte  advantaga*  a 
lowar  ground  drsndiutton  coats  and  a raductwn  of  mot#  than 
two  ordar*  of  magnituda  m raal  astala  raqurramant*  for  ground 
basad  racarvmg/convarsron  srta*  MUM 
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SOME  PER3PFCTIV5C  0!.’  RESEARCH  ITT  TIE  BIOLOGICAL 
RESPONSE  TO  NON- 1 ONI  7 INC  ELECTROMATIETIC  RADIATION, 
by  Joseph  C.  Sbttrp. 

Radio  Science,  vol.  1**,  no.  1,  Jan.  'Feb.  1979,  p.c-10. 

Research  on  biological  effects  of  RF  radiation  haa  undeigoae  a turbulent  aenea  of  antnga  in 
the  Untied  Stales  during  the  last  three  decades  A peak  of  activity  during  the  Tn-Service  era 
of  the  late  1950a  and  early  1960s  was  followed  by  a nadir  - m 1965  not  a ungle  federal  agency 
was  supporting  reaearch  in  the  area  The  resurgence  of  research  during  the  past  decade  — 13  federal 
agencies  or  departments  are  now  annually  supporting  a multi-million  dollar  effort  is  e cammed 
in  ihe  light  of  two  related  projects  involving  NASA  the  proposed  Space  Power  Station  (SPS) 
wid  the  Search  for  Latraterrestrial  Intelligence  (SbTI)  Interwoven  in  the  comples  of  technological 
economic,  and  political  considerations  that  affect  both  projects  is  the  evcntuation  of  a new 
pragmatism  a moral  retrenchment  that  the  author  sees  as  a potential  decline  in  the  national 
spun  of  outreach  and  enterprise  In  :he  entirely  justifiable  search  for  hread  and  energy  the  US 
may  also  he  pursuing  a course  that  starves  and  chUla  its  nalioeal  soul 

HTI  IMIf'f  Kotin  Allan  0)  Economic  Consultants  t0s 

Angmiei 

SATELLITE  POWER  SYSTEM  ISPSI  RESOURCE  REQUIRE 
MENTS  (CRITICAL  MATERIALS  ENERSV  AMO  LANOI 

AMan  D Kotin  Oct  H78  126  p 'e*s  Sponsored  by  NASA 

and  DOE  Prepared  tor  PRC  fiwgr  Analysis  Co 

iConoaci  EG  11  C 01  4024) 

(NASA  CR  158680  MCP/R  4024  021  Avail  NTIS 

HC  A07/ME  A0 1 CSCL  108 

Ttv*  taaou’ce  impacts  of  in*  purposed  satatl/t.  pear* 
eyetem  am  eyitueied  Three  classes  o*  -esource  unpet  is  are 
conwdered  sepereiery  critical  materials  energy  and  land  use 
The  analyst  Incuses  on  the  requirements  aaeoc*eted  with  the 
annual  development  of  two  live  g«gewavi  satellites  and  ihe 
associated  receiving  facilities  M M M 


NTS  2846**0  0 dci we«  ineemehonoi  Corp  Ooevney  Can* 

Seiw  ee  Sysaema  On 

SATE  LUTE  POWER  SYSTEMS  ISPSl  CONCEPT  OCPINITION 
STUOE.  UMIRIT  C VOLUME  2 PART  2 SYSTEM 
E MSSlNEf  RING  COST  AMO  PROSRAMMATtCS 
fuel  Napwrt 

G M Homey  Ma<  IR7E  11)  p -e«s  T Vol 

•Contract  Mass  324751 

NASA  CR  161220  SS0  79  0010  2 2 Vol  2 Pi  2)  A.e-  NTIS 
nr  a oe  M<  A0'  CSCL  108 

.glume  2 Pan  2 of  a seven  volume  Sa’eAie  Po«se»  Systems 
'9PS'  iepon  s presented  Pen  2 covers  cost  end  progremmetics 
and  .s  traded  'to  lou'  sector's  The  lust  Section  g.ves  "utt  returns 
o*  the  SPS  reterence  seteP-te  end  rectenna  concept  and  an 
ove-ad  Siena '-C  for  SPS  space  tiansponation  involvement  The 
seeb'  <1  aernor  presents  SPS  program  plans  tor  the  imptemente 
tew  gl  PHASE  C/0  ertryc.es  Theee  plens  de*cn6e  SPS  program 
schedules  and  ■Wwxti  enbeel  eema  o*  systems  evomtew, 

tesr-oogv  -Sevetopment  and  the  natural  resources  enatywe  The 
•ourtl  sect  on  presents  summery  comments  on  the  methods  end 
'atronpM  followed  ei  arriving  at  the  results  documented 
Suggestema  am  also  provided  ui  rhoee  e'eas  where  further  enehve 
O'  rveiuebon  w>s  enhance  SPS  coat  end  progremmetu  dsAm  '*;« 


SOLAR  POWER  SATELLITE:  PUTTING  IT  TOGETHER 


IEEE  Spectrum,  vol.  16,  no.  9,  September  1979,  p. 

37-40. 


Enor-  js  stru  t-ircs  frwclvfn-  fairication 

■l  : all  r or  *v.  r*  *3terials,  to<.  Is,  -»ri  ‘in*y- 


Utiliby  Interface  Requirements  for  a Solar  : ower  3ybte"i 
by  ?.J.  orialek  v J.L.  Whysong 

:p*.  of  .on-rry  Jo"s.»v*nt  '0£/  P.-0 ^32,  -eoten  er  1970 
ntract  r.o.  31-109- 3 3-L11l2 

For  this  study  it  was  specified  that  the  southern  tier 
of  the  United  States  (South  of  the  36th  parallel)  should  be 
•-‘Xamined  to  see  what  problems  might  develop  with  the  installa- 
tion of  a Satellite  Power  System  in  the  year  2000. 


A 79 44277  » Tne  solar  pane  vital  lit*  concept  P E uan 

lArrh.jr  0 Li»n»  Inc.  CewWndgt.  Mast  i At  A A ^rurMn*  Ac— sp 
aol.  17  Summer  1979.  p 32  4 1 25  ret, 

A mvrhod  to  utrl.ee  tolar  energy  solar  DOWW  seWNnei 

ISPSl  s presented  The  electricity  produced  by  sole-  rwp 
cunvws  on  n n he  ted  to  m.crowave  generators  *orm.ng  pot  at  , 
pl«nar  pPaied  i-ray  trjnsm  ?t,ng  entenr.e.  wn.ch  m tur-  •.  tested 
to  dnect  e mic'&weve  beam  to  ona  or  more  rece.vng  jnte.-was. 
Venation,  »>  toiar  power  output  due  to  eel.pset.  eo.no.  per-odt  pul 
Othei  predictable  interrupt,  one.  ere  •■peeled  to  how  t Y» 

I A tg  m to  1 395  SA  sq  m TtcJirologcei  options  tor  idler  e~wgy 
toeuuo".  including  photovoltaic  end  thermal  electric  prncesun  e< 
1i  «c  .ned  Anentior  o also  gw"  to  the  enemdy  enc  iwnlrrea 
of  SPS  econom.c  end  erv.ror.mente'  mplu^aviarH  M ^4,  a 
mcroeett  teoiopce1  eltects  end  other  impacts  wh<h 
•hermal  pollution  land  desooitment  and  resource  'ooumpron. 

Cf* 


* 
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CN-150,571  1979 

SOLAR  POWER  SATELLITE.  (Hearings  before  the 
Subcommittee  on  Space  Science  and  Applications 
of  tha  Cof.nl ttee  on  Science  ar.d  Technology, 
U.S.  House  of  Representatives,  96th  Congress, 
Ut  Session,  Mar.2ft- 30,1979).  1979  . 342p. 

95 th  Congress,  1st  Session 

96th  Congress,  1st  Session  No. 15 

Camlttce  on  Science  and  Technology 

Hearings  - Can'll  ttee  on  Science  & Technology 
Satellite  solar  power  stations 


7S7  r"nf'ronc».  »«>. 

""us-  "TcZrr  ™ 

r'1  o4T(„^)770,,'WV7  (pt,1>  °-177n3- 

1.  fnncc  fllri.t-n.lM  St.tw-nsnMm:. 
''str<Jnnutics— ronrresses.  I.  Johnston. 

• 1 chard  S.  II.  fminwin  tm.rt  TT1 

M.-lth  Maintenance  and  Health  Surveillance  Considerations  fo, 
jn  ..  S Space  Construction  Base  Conniunity  (AAS  78-176) 

Ja«es  P ■ Ko^rg,  Philip  K.  Chapman.  Peter  E.  Glaser 

— L_ 


A 79 44160  Enagy  anatym  of  th.  Solar  Power  Satellite 

« A Hw,f.Jt.n_  T Kay.  and  J Retutcer  (III  moil  Unweruty 
Uta.a.  Ill  | Science  ml  JOS.  Aug  3.  1979.  p 451  454  2Sr.fi 
The  tnagy  rtqu.tmaiti  to  build  tnd  opattt  Iht  propota! 
Suit!  Power  Sttcllit,  at  tv, tutted  tnd  comptitd  with  Iht  tnagy  ii 
produce,  Beeauve  tht  technology  n to  ipeculalwe.  uncertainty  ■« 
•xplicitlv  tocourtfed  for  For  a proposed  10  gtjtwtn  wit  ell  Me  system, 
tht  tnagy  ratio.  defined  ti  Iht  tlectr ictt  tnagy  produced  divided  by 
the  primary  nonrenewable  energy  required  ewer  the  lifetime  of  the 
tyitem.  i,  of  order  2.  where  t ittio  of  1 mdettet  the  energy 
breakeven  point  This  it  ugmfittntly  below  Iht  tnagy  ratio  ol 
loday’t  electricity  technologies  such  at  ligm  water  nuclear  or 
coeMired  elect,  ic  plena  (Author) 


•tones  and  Marvell  W.  Hunter  II . ^ «• 

Astronautics  & Aeronautics  vol  17  _ 

P*59-  con't  on  67.  CS’  V°1'  17 * no*  3»  1979, 


the  many  favor able  i haiactenslK s ol  Use*  powei  transmitted  Imm  Sun  driven  satellite,  lo  ground 
Slatons  recommend  that  this  alleioalive  lo  a miciowa.e  Sofa  Powei  Satellite  (SPSl  be  pursued  thiough 
more  subslantiel  Hit) 


MO  10000*|  RCA  Labe  Princeton  N J Oeval  SemoR 


TL  A/S  /r.nl versnr*'  Conference,  2 5th.  Houston 

787  1°78. 

• *•2  The  future  I'nltei*  States  snace  nrorrm 

v.  38  . . ,cl97f'  (Card  2) 

ft  I ISBN  9-87703-OG8-7  (ot.l)  0-87703- 

099-S  (nt.7) 

1.  Snacc  flicht— United  States— Planning. 

2.  Astronautics — fonrresses.  I.  Johnston, 

Pf chard  S.  II.  '■’otr'ann,  Albert.  TU. 

r*. . 1 «*V  ee  mm  ••  4*  ••• 

A Development  Strategy  for  the  Solar  Power  Satellite  (AAS  78-154)  235 

Daniel  L.  Gregory  jj , ~2  ^ 


Reveeich  Center 

ANALYSIS  Of  S BAND  BOUD  STAIt  TRANtMiniM  f OR 
THC  SOLA  R fOWI  R SATILUTl  Final  Report  1 Nov 
.1B7S  1 Jun  IB7B 

£ F Betohoubek  M fttenberg  N C Huang  M Nowogiodffci 
and  F N Sec  tv  1 Jun  1979  79  p reh 
(Contract  NAS9  157551 

(NASA  CR  1603201  Avail  NTIS  HC  A05/MF  A01  CSC l 
10A 

The  pot  notify  of  repieemy  the  Relcience  System  entenn  • 
m wfuch  rhoirmonac  <*—  ee  ere  used  tor  the  dc  to  nucroweve 
conversion  with  ioW  Male  element,  we,  explored  System 
device  end  enter  na  module  l a WoM  investigation,  ttaonglr  pomt 
towaid  the  devieMity  of  changing  the  tiantmmer  uoncept  to  e 
dwtnbuted  ana y of  lefatwefy  low  power  element,  deriving  then 
dc  power  dnectly  horn  the  *o if  ce*  array  end  »Iiom  m.ciuweve 
power  output,  ere  combined  m mac.  The  appaoech  atnvnatea 
the  thermal  weight  end  dc  voltage  dwliitxjton  piubfem,  of  e 
,y,lem  m which  tugh  powei  tube,  *'•  simply  ..placed  with 
clu»fer,  of  kM  ,tett  amplifier.  The  pioprned  approach  ieum 
tha  impodant  advantage,  of  a sohd  Mata  system  gieadv  enhenc  ad 
leiialMtitv  and  graceful  degradation  of  the  ,y,tem  ARM 
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M 78  27707|  Techntsche  Unmersrteet  Munich  IWett  Germany) 

Larhatohi  fue,  ReumlehrTtechmk 

hOWf  MAT  AM  EVALUATION 

Harry  G Huppe  Mi*  1977  93  p rah 

ITUM  LAT  TB  22/2)  Avert  NTIS  HC  A05/MF  AO’ 

Da  Powirui  concapi  of  geostationary  selikite  anargy 
ganaranon  and  microwave  transmission  to  earth  was  evaluated 
A rial  power  output  of  10  GW  par  staiKm  and  a (pace  ayatarr. 
•■•a  Irma  30  years  ware  assumed  Two  version*  one  with 
rotating  mac  lunar*  the  other  with  solar  calls  ware  considered 
Three  transportation  methods  ware  studied  Soma  other 
aftarnatrves  are  also  briefly  reviewed  The  roietmg  machinery 
system  is  preferred  as  compared  with  sola'  can  systems  current 
technology  because  of  advantages  m total  weight  coal  and 
■adialion  immunity  Transport  with  a two  stage  chemical  carrier 
to  a 700  km  ortw  and  than  with  electric  self  propulsion  a also 
preferred  It  is  concluded  that  energy  spam  wrtl  be  recovered  m 
from  one  to  lour  years  of  operation  Other  economic  advantages 
are  discussed  Author  (ISA) 

l*7g  23493*1  Environmental  Resources  Group  los  Angelas 
Cold 

SATELLITE  POWER  SYSTEM  ISPS)  TU9UC  ACCEPTANCE 

Arna  Bachrach  Oct  1978  8b  p >ah  Sponsored  by  NASA 
and  DOT  Prepared  lot  PRC  tnergv  Analysis  Co 
( Connect  IG  77  C 01  4024) 

IINASA  CR  157479  HCP/R  4024  04.  Avert  NT.S 

MC  A05/MF  A01  CSCl  T08  . 

An  outlook  on  I ha  public  acceptably  o«  the  sola.  sataNna 
power  system  1STS)  program  .s  presented  and  means  of  monitor, ng 
It  IS  described  A discussion  ol  venous  recant  trends  that  made 
public  acceptance  of  large  scale  programs  more  important  am 
discussed  as  weM  as  soma  ala  merits  of  the  public  acceptance 
process  Internationa)  nongovernmental  public  accaplanca  is 
r spoiled  A discussion  is  presented  of  techniques  that  am  avertable 
to  help  denly  end  achieve  consensus  among  lha  conflicting  impact 
pa, caption,  pooches  end  vahiOT  of  internals  o*  those  who  ">** 
be  a flee  lad  by  SPS 

A80  20643  The  sateHits  power  system  concept  end  pro 

g,em  G M Henley  (Rnckwell  International  Coip . El  Segundo 
CahM  Society  ot  Allieil  Weefhl  Engineers  Anna*  Conference  38th 
hie w Tor*  /V  Y May  / 9 1 9/9  Pet>e>  1306  14  p 

The  paper  summer  ./as  the  approaches  thai  have  lieen  considered 
tor  the  satellite  powei  system  ISPSl  and  the  curient  reference 
concept  defined  hy  NASA  and  the  Department  ol  Energy  (OOEI 
The  overall  system’s  cheiac  lenities  are  desrt .tied  The  NASA  DOE 
reference  SPS  system  ronsrsts  ol  two  dilferent  satellite  approaches 
lioih  nt  which  uhhfe  solar  photovoltaic  energy  conversion  and  have 
b GW  pnwei  outputs  on  the  giound  One  approach  uses  a silicon 
strtai  cell  air  ay  without  reflecting  concenuatois  while  the  other 
employs  gallium  a.  tenidrt  solai  cells  in  ns  an  ay  with  flat  concentra 
lois  The  approach  to  satellite  construction  and  transpoilaiion 
system  chaiacleostics  are  also  described 


N78  23488*1  RockweM  Inter  netionW  Corp  Downey  Cent 
Semeise  by  slams  Dm 

SATE  LUTE  POWER  SYSTEMS  ISPS)  CONCEPT  DEFINITION 
STUDY.  EXHIBIT  C VOLUME  4:  TRANSPORTATION 

ANALVSI8  Fmat  Report 

G M Hanley  Mar  1978  268  p mfa  7 Vol 
(Contract  NAS8  3247bl 

(NASA  CR  181222  SSO  79  0010  4 Vol  41  Avert  NTIS 
HC  A12/MF  A0I  CSCL  108 

Volume  4 of  a seven  volume  Sated,)*  Power  Systems  (SPS) 
is  presented  Ttus  volume  a dnnded  mao  the  mowing  section* 
111  Iraneportatrrw  systems  elements  (2)  transportation  systems 
requirement*  <3 1 heavy  lift  launch  vehicles  IHLLV)  14)  LEO  GEO 
transportation  Ibl  on  orbrt  mobrtity  systems  181  personnel  transfer 
systems  end  (71  cost  and  programmes*:!  Three  appedmet  s'S 
also  provided  end  they  include  honronsel  tekeofl  (single  stage 
to  orbit  technics  I summary)  HllV  releience  velucie  traiectory 
and  trade  study  data  and  electric  orbital  transfer  vehicle  siting 

GY 

N79  23487*f  Rockwell  International  Cotp  Downey  Cabt 
Selenite  Systems  Dm 

SATELLITE  POWER  SYSTEMS  .6PSI  CONCEPT  DEFINITION 
STUDY.  EXHIBIT  C VOLUME  2.  PART  2 SYSTEM 
ENGINEERING  COST  AND  PAOGRAMM  A'ICS  AP 
PENDIXES  final  Report 

G M Hanley  Msi  1979  318  p rets  7 Vol 
(Contract  NAS8  3247SI 

(NASA  CR  161221  SSO  79  0010  2 2 Vol  2 Pt  2 APPI  Avert 
NTIS  HC  A 14/MF  AC1  CSCL  108 

Appor  tion  tor  Volume  2 (Pen  2)  ot  a seven  volume  SeteHne 
ISPS)  report  ere  presented  The  document  contains  two 
appendoes  The  lust  is  a SPS  work  breakdown  structure  (Actionary 
The  second  gives  SPS  coal  estimating  leletionshipa  and  contents 
the  cost  analyses  and  a description  of  coal  elements  that  comprise 
the  SPS  piogiem  G V 

N79  23486*8  Rockwell  International  Corp  Oowney  Cel, I 
Satellite  Systems  Dm 

SATELLITE  POYVER  BYSTLMB  ISPSl  CONCEPT  DEFINITION 
6TUDV.  EXHIBIT  C VOLUME  2 PART  1 SYSTEM 
ENGINEERING  Final  Report 

G M Henley  Mei  1979  257  p reN  7 Vol 
I Connect  NASS  324  751 

iNASA  CR  161219  SSO  79  00102  1 Vol  2 Pi  II  Avail  NTIS 
HC  A12/MF  A01  CSCL  108 

Volume  2 Pert  1 ol  a sever  volume  report  ts  presented 
Pert  1 encompasses  Satellite  Power  Systems  ISPS!  systems 
engineetmg  aspects  and  is  divided  into  three  sections  the  fcrst 
section  presents  descriptions  ot  the  venous  candidate  concepts 
considered  and  conclusions  and  recommendations  lor  a preferred 
concept  The  second  section  piesents  a summery  ol  results  ot 
the  various  trade  studies  end  analysis  conducted  during  the  course 
of  the  stud*  The  thud  section  deterges  the  Photovoltaic  beielMe 
Based  Satellite  Power  System  iSPSl  Pomt  Design  as  it  w;* 
def.ned  through  studies  pe'toimed  dunng  the  period  Jenna  * 
1977  through  March  1979  GY 


NSO  10667#  PRC  Energy  Analysis  Co  Los  Angsies  Cast 
SATELLITE  POWER  SYSTEM  ISPSl  PRELIMINARY  SOCI 
ETAl  ASSESSMENT 

Charles  etoomquisi  A Douno  end  S Shottend  May  1979 

89  p rah 

I Contract  EG  77C  01  4024) 

IHCP  R4024  01/141  Avert  NTIS  HC  A04/ME  AOt 

The  findings  of  fourteen  papers  dealing  with  SPS  local  a) 
msues  ere  presented  While  numerous  soewtaf  problems  end 
potent .sf  concerns  ere  delineated  no  program  sropprrr  writ 
identified  Thus  m so  far  as  the  societal  ,emdir atoms  of  an 
SPS  ere  concerned  eddnonel  study  of  the  concept  m warranted 
Societal  topics  which  mem  pa  cuiar  anemon  * the  Euture  are 
delineated  These  include  rectenna  sue  avertebrtity  utrte* 
mtegietion  end  metifuhonjl/internahonel  roneMeratons  Study 
hnchngs  that  ought  be  used  «»  a crwnpaietive  assessment  el  the 
SPS  with  ahe«  net  me  energy  systems  ere  presented  Me.hodohv 
cel  c onsuteratons  for  future  SPS  societal  leeaarc*  also 
discusser)  OOf 

NSO  IMII‘1  Boeing  Aerospace  Co  Seethe  Wash 
SOLAN  POWER  SATELLITE  SYSTEM  OfYINITION  STUDY 
VOLUME  3 OPERATIONS  AND  SYSTEMS  SYNTHESIS 
PHASE  2 Final  Report  Jen  Noe  1979 

Nov  1979  S96  p utt  5 Vol 
7 Contract  NAS9  1S636) 

(NASA  CR  160480  0180  2S46!  31  Avert  NTIS 

HC  A2b  M>  A01  CSCL  I0A 

The  results  of  the  operations  analyses  ere  reported  Soane 
ol  these  analyses  Crammed  operations  aspects  ol  spa,e  eehu  Ie 
in  space  mamtenence  Mam,  o*  *he  analyses  erpfored  a*  great 
depth  ope'Stume  concerned  fhe  LEO  iase  ca>go  handling 
opeiations  Personnel  transportetron  ops  ••(•on*  and  cargo 
packaging  were  also  analysed  These  opeiations  snefyses  were 
performed  to  define  fhe  operational  lacpurerwenU  to-  e»  of  the 
SPS  system  elements  so  that  equgpnent  and  tecrtitiei  corrtd  be 
eynthesared  end  to  make  estimates  of  the  manpower  >equ»ements 
An  oveiafl  mtegieled  end  to  end  descnptMn  ot  the  SPS 
operations  is  presented  The  detarted  ope'atmns  analyses  upon 
which  ttus  integrated  dr-scnplion  was  based  ere  included  F 0 S 

A 79 48026  Energy  for  the  yew  2000  The  SPS  comept 

(Enargra  fur  da.  Jah,  2000  Dei  SPSKontapt)  G Tschulena 
VachccAren  fie*  from  L vol  33.  Aug  1979.  p 749  7S4  7 ref*  In 
German 

The  solar  power  satellite  (SPS I system  is  eawnmed  Different 
aaperti  of  the  protect  we  d- Ousted  including  the  energy  conversion 
technology  such  e*  tolar  cell*  of  drOnml  compounds  wtd  thermo 
electric  converters.  * so  covered  we  the  microseave  tranwmissnm 
system  and  envi'onmr  ntel  concerns  such  as  biotope  si  illicit  w-d 
the  dispersion  of  microwaves  Consideration  is  also  peer,  So 
reahret— n of  the  protect  Ihroogh  the  Space  Shuttle  F malty . the 
(h-velopment  program  of  fhe  SPS  protect  is  discuiaed  M E P 
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SOLAR  HVER  SATELLITES:  MICROWAVES  DELIVER  THE  POWER. 

xEEE  . ■ ■ (.rum,  vol  1 6,  no  C,  Jane  . ■.  j6-42. 


m‘  «■ r --  , a jptj.qnj,  I . . 

• ' ' st'-T  to  tranc-it  posiE-r  to  r ...n"-- ase d 

rtctlfyjltj)  :nt  >r  j. 

[AJrul?13,  _ ^ of  w4«r  pom  utvlhtn  P 

L^r'w^  L'n>*-  *OC  - «•»  Sums,  E-wn* 

OKOWf.  *««*».. yon.  OCI.  In  Advsncti  n ,n,,,y 

P^Tt^.-Xn  2 (A»?32,8 06  441  Ne*  York.  Acsdem.c 
Preu.  Inc  1979.  p ..43  49  „f, 

Tht  SPS  rr»«*p,  „ renewed  w.tt>  DWtreulw  strsnt.on  to 
..  nc°0y  uf,,,on»  *or  con  writ  on  in  tpacc  (pnotovolts.c  snd 
, “ '‘  “'"Cl  **f  'O'  PO«*r  tr*niTTt.t».on  to  will  fm.erawjv*  and 

,'»mrn'W'on|  Alto  diKoiwd  ot  SPS  m th»  ppm  irsnvpons 
^1  ‘”T  °rt“UI  ~'mb*V  "«  SPS  utility  pow. 

' * * jn<j  SPS  economic  conbefenttons  end  •nvironmtnljl 

.mtwen  BJ 

^d  P 0s","'to  ,oU'  P°«*'  «*t«m  Curtsm  MM 

T . P™,PWv  p 0 Collmi  (Imperial  College  of  Soerxie  *nu 

Futu^l^I  L^rt°n  fn*,*ndl  ln  Inte/netionel  Conference  on 

1979  *^111  nC#P’V  LOnd°"-  ln^n1  ^1  »'  — , I. 

•979.  P..««,.,v  IA7937B4?  1544,  London,  low-tutum  ot  [lac 
Ureal  Engmeeri  1979  p 7175  ?8  reft 

A b',•,  o*  the  uf'H.t.  m,  power  ,t,t  on  concern 

»«erueo  win  *tten„on  g.een  to  technwel  enwronmental  aspecr 
«f  rmeeet  are  dneoaed  and  comrderation  it  g.een  to  the  pou4.lv 
“*  °f  «— ■*»  — .O  UP  inter  J the  pro^TT 

01-150,411  1979 

SPS  IN-HOUSE  DOCUMENTATION  BIBLIOGRAPHY. 
0*n.l979.  23p. 

Argonna  National  Lab., 

Washington,  D.C. 

HUli It*  solar  po«gr_stat1on 
BlbllogrtpMe*  - Spacecraft,  PowSr  ralay 
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OVC,  the  lictl  ^ ^ wT.l  th^Tn  " 7 ,0f  ' 120,1  «"•'  ^ 

demons! radon  of  .he  concept  bs  the  space  vhuiuT  **  *° 

of  rcpr  * 25  ««..  and 


*180  ’*631*#  Boemg  iompacr  Co  Soartie  Aacn 
SOLAN  NOWfEN  SATELLITE  SYSTEM  DEFINITION  STUOY 
VOLUME  1.  PHASE  2 EXECUTIVE  SUMMANV  Fecal 
Noport 

Nov  1979  36  p Navivad 
Corn-act  NAS9  15636 

NASA  CN  160540  0180  25461  1 Vol  1 Rn  A;  Avail  NTlS 
HC  A03  ' Mf  AO’  CSCL  I0A 

A r a view  of  w,i  energy  conversion  and  utdoetron  a 
presamad  in#  v>a-  poae  caieMrta  tyttam  • man  dev.npad 
Ova>aF  iysrem  definition  and  ntegratron  is  dacusead  Principal 
eferenre  ivttem  study  accompiwnmant,  and  conclusions  era 
presented  N F N 


ENF°GY  FOR  EURORf  FROM  SPACr? 

3.  Kassing  and  K.K.  Reinhartz. 

ESA  Journal,  v.2,  1978,  p. 179-187. 

It  is  the  purpose  r»f  this  p-tper  todtscus*  one  of  the  few  technical  oplions  Europe  still 
h.»v  for  providing  large  amounts  of  energy,  namely  the  Solar  Po»er  Satellite  (SPS). 
which  can  generate  electrical  power  in  space  and  transmit  it  to  Farth  as  microwave 
energy  Numerous  tcsi'.mcal  and  economic  studies  have  shown  that,  in  principle  this 
concept  could  compete  economically  with  other  alternative  advanced  energy 
sources  The  SPS  has  a major  operational  advantage  over  other  solar-energy 
conversion  schemes  in  that  it  can  deliver  base-load  electrical  energy  almost 
constantly,  with  the  exception  of  a small  number  of  shadow  periods  (totalling  less 
than  one  per  cent  per  year),  and  it  can  also  supply  areas  in  Furope  which  have  little 
sunshine  hut  a highly  developed  industry,  on  an  economic  basis 
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TT.  NASA  Conforonoe  on  Har^iatirr  E^errrv  Ccr.vrr- 

*'®7  sion,  "W,  Aries  research  Center,  197*. 

• r’7<'  .’Jadiation  enerrrv  conversion  in  Frpatx*... 

v.Cl  cl r'l'*  (Card  T) 


Chapter  I The  Solar  Power  Satellite  System  t 

The  Solar  Power  Satellite  Concept  Evaluation  Program  3 

ROBERTO  PlLANO 

SPS  Microwave  Subsystem 

Potential  impacts  and  Benefits  25 

RICHAHDM  DICKINSON 

Large  Active  Relrodirective  Arrays  lor 

Solar  Power  Satellites  36 

RALPH  CHERNOFF 


SPS  COST  CONSIDERATIONS. 

G.R.  Woodcock. 

J.  Energy,  v.2,  no. 4,  Ju 1 y-Aug . 1 978,  p.196-202. 

ONI:  of  ihe  most  significant  solar  power  \aiciluc  (SI'S) 
issues  has  been  vy'ictn  costs,  especially  icctiriHtg 
(production)  costs  of  SPS  units  to  utilities  The  picvcni 
estimates  of  capital  cost  range  front  S 1 700  io  3 2 TOO  per  in- 
stalled kilowatt  (of  useful  ground  ouipui)  for  a modes! 
technology  SI’S  system  using  silicon  solar  cells  or  potassium 
sapor  K niKinc  heal  engines  (the  taller,  of  course,  employing 
solar  conceniialors).  Since  the  insiallcd  kilowatts  arc  bass- 
load  power  tuihs-i  than  peaking  or  miermcdt.tic,  ihe  som 
panson  ssilh  ground  s*ilar  sosis  is  polcitlialls  quite  fasor  iblt 


ESASPI40 

t moftam  SfKr  A f racy 

PHOTOVOLTAR  GENEB ATOBS  IN  SPACE 

Pox  rat  lap  at  IW  Ibv  Earofraa  Syf«xaa»  ,m  PWiooBav  laanaiais  la  Syaci,  ESTEC. 
NoafftwijE.  Thr  N«lh«rlraftv(H  UStgtfhu  l*7«| 

Nmata  If* 

a ♦ 31*  Htn  hri  a raw  Ions  tlaVi  A cat 
ta  papers  la  !a(loA.  I paper  la  frracfc 

TAB  ftaxumrw  rotaa  (oatrlftadnas  ta  the  Krai  I arapaaa  Sjapuiaa  aattrrij  touat  la  Ika  i para 
apptKanaa  of  photosottax  aaaags  tnasrrw.a  Mas  SywfastwB  sapplawraraA  tW  PhatosaBax  Sataa 
taaag)  ( aaBrrraea*  W|tawt  aaca  1*77  fts  I he  < aaaiwia  at  the  tarapraa  ( aaanHm  sat 
farimiag  w the  lertesirisl  aw  at  pBnrasultaK  rartgi  cnaerrwoa  Attraftrft  ha  ahaa*  I » rafsa.ro  raft 
sexarKls  lt«m  f aope.  iha  l SA.  < acafta  sat  laftis  the  S.apuMaep  ga.r  a caasptrta  asaaatra  at  Ike 
laipui  sola  array  lacbn.Jags  a aft  a look  >a«  the  fBara  at  pBnrarahasc  raargy  roa.rrsara  m spa.c 

OUTFITT  POWER  VARIATIONS  WITH  SOIAR  POWER  SATELLITES . 

>y  R.  J.  Gutrann. 

Solar  Energy,  vol.  21,  no.  4,  1978,  p.  3«?-33<T* 

t*f%»  ctxv«i»et»emtvr  rv«iu«tK)fi  of  uutpuf  poor*  lanMtom 
•B|wct«f1  fiom  M)iK  ptMf'  tft'ri  lei  •»  ptorifcti  TKr  i#kha  f#ctu*t 
Iff  *o  « («o  lift  minort  « dr  let  mannliC  piriotk  or 

nctnprt  offer)  md  yfrfntKjl  lenhet  fomtmi  urift  iv%ti*r>  life  o* 
rfi* ON»h  l-fr I The  1*1*1 1 tftHdfttxn  rrr  d ur  to  wnondl  pntoffe 
tjcfo*v  'Windy  vrwiium  m ft*  tot*  iofV»e»!  (plot  ot  mmui  3 3 pr« 

Cent  nit  i vo*r»  vih4Mifi  tnrfh  fhe  ifeol4Maff«r  #»*jy 

ftrfei  prfpr»Mfeculrf  to  the  uftnl  of  hbiiui  4 7 pr*  cot) 

Oft ir i kry  ’ftflati  tlrlifyritetJ  rf'idt  •»«  brtn^  qudni  frd  ptramiy 
to<  fifttfr  jkMft  retX*  from  <>«r  »*»  m<ro*r#ve  pom  tutv  U'hitf  «nd 
Mf«con  vol##  tell  nidfKH'  «hle  shrdtmw « of 

slftlMittA  ir  ^ ipyittfentwyift  «n  f ff(fritn« 

IlidCfutrl  In  folk  jn*J  u>m6itAti|  cH.(  <iRy  (ffWlntny  rt  itvtir  t* 

|tvr  of  #««i  |K«I  nwd  tw»lN*  ituffe  lAuihot) 


ADVANCED  PHOTOVOLTAIC  SYNCHRONOUS-ORBIT  SPACECRAFT 
POWER  SYSTEMS 

Paul  Goldsmith  and  George  M.  Reppucci 

J.  Of  Energy,  vol.  2,  no.  2,  March-April  1978,  p.81- 

84 

I N this  paper,  we  review  staie-of  (he  art  performance 
characteristics  of  synchionous-orbit  power  system 
components,  discuss  technology  advancements,  extrapolate 
overall  system  performance  into  the  1980  19**)  lime  period, 
and  finally,  make  alternative  power  system  comparisons 
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ECONOMIC  AND  ENVIRONMENTAL  COST  OS  SATELLITE 

SOLAR  POWER 
Peter  Glaser 

Mechanical  Engineering  1Q7fi 

Vol.  100,  no.  1,  January  1978 
pp.  32-37. 

The  satellite  solar  pouer  station  is  a concept  that  is 
tx  inq  given  increased  attention  bp  both  engineers 
and  the  general  public.  Hut  these  stations 
must  ansuer  more  than  the  question  o 
technological  feasibility.  Economic 
viability,  socio-economic  impact, 
and  environmental  effects  must  also 
be  taken  into  consideration. 
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FUTURE  SPACE  PROGRAMS.  (Hearings  before  the 
Cosnl ttce  on  Science  and  Tnchnolofty,  U.S.  Houso  of 
tepresentatlvc?,,  95th  Conqress,  2nd  Session.  Jan, 
24-26.1978).  1978.  936p. 
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»5th  Cuo^t ess,  2nd  Sossloti  No  CZ 

Cowalttee  on  Science  end  Technology 

Spacecraft,  Future 
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a;»  3670b  * Sol*  pm>*  Utaliit.  conitructio*  conn  pit  K 

M kAllci  (Boring  Anoipci  Co  . S*#ttl*.  Wuh  I In  Th*  mduttn.1 
itMion  ot  ipjcr  Procchngj  of  th*  Twenty  thud  Anno .1  Mwl.ng. 
S*n  Ftoncnco.  Crtit..  Oci.rtwi  18  20.  1977  P*u  1 (AT* 
36701  16121  Son  Drrgr.  CjM  . Amian  Attiunajticjl  Socwly, 
tkUMll.  Inc.  197*.  p 7999  Conus'  No  NAS9 16196  (AAS 
77  3031 

In  ipse  construction  of  « pftotmrattsc  mis  power  utHlite  th*l 
rs  6 1 /?  by  26  km  m u n in)  mi^i  81  000  ton.  is  dncuued  One  of 
'he  construction  «ppru*ch«i  htingcontidrted  m Junes  19,ie  power 
collect  ion  i.irllilr  imdulet  to  be  constructed  in  ton  earth  orbit 
(LEO)  aid  tiantported  to  geosynchronous  nr t*t  (GEOI  using 
sell  powered  electric  thrusters  At  GEO.  these  1/6  we  modules  are 
connected  >kI  the  anterm*  is  conslnstad  and  all  shed  This 
contliuctwn  epprush  will  re.juire  about  300  people  *t  LEO  and  380 
people  at  GEO  working  10  hour  shifts  tor  90  dey  daytimes  This 
paper  describes  the  curHtiuctujn  aperalMmt  and  construction  equip 
ment  Also  discussed  are  tome  of  the  human  factors  considerations 
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STRUCTURES  FOR  SOLAR  POWER  SATELLITES,  by  Ralph  H. 
Nansen  and  Harold  Di  Ramio 

K778°npUt^r4  Ae’'°r,aUtirs*  vol‘  l6»  no*  October 

In  a useful  size,  a solar  power  satellite  |SPS>— a 
larpe  electrical  power  generating  system  in  a geo 
synchronous  of  hi i transmuting  energy  lo  I arih  hs 
microwave  beam— Has  output  al  the  ground  micr- 
lace  between  5 and  |(l  gtgawaiis  (gw).  An  SPS 
mit-hi  uve  oik  of  several  methods  of  energy  comer- 
mow-  photovoltaic  (volar  cells  at  various  concettira- 
"°n  ratios),  closed  -cycle  ihermal  engine,  and 
ihc*mionic— and  these  have  been  evaluated  «»vcr  the 
past  several  vears  The  currently  preferred  energy- 
conversion  sysieni.  pfcofcvoliaic.  uses  anncalaMc 
'°*ar  cells  and  no  reflci'ltvc  concent taiors.  yielding 
a planar  saiclli.e  as  ihe  baseline  concept.  f*s,.  an 
lemijs.  one  at  cuhei  end  of  the  saidliie,  together 
pros  idc  S gw  useful  output  i<>  two  indcpcitdcoi  re 
sciving  stations  on  I arih. 

»-iA0,291  ' 19^8 

‘.-,*.CE  SHUHIE  1979.  (Status  Rnpt.  for  th* 

<V. i.l true  on  ScttnC*  tiid  titchr.ol&gy,  U S.  rtMise 
r ioprt»v«hfcat1vfci . 95 4ft  Ctmyrass,  2nd  Sasiloj., 
rj0  i9?d).  l9?o  671p.  (taa«1tt«6  frint). 

.och  congress.  2x.i  Siiilor 
: .i\.  Cr  .tg.ass.  2nd  S*Sbi«r.  Scrls!  77 
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LOGISTICS  COSTS  OF  SOLAR  POWER  SATELLITES.  R-H. 
Klllar  u\i  D L.  Akin.  HIT.  (Pmtntad  at  ?9th 
Congress  of  IAF,  Dubrovnik,  Yugoslavia,  Cct. 1-8, 
1978).  Sapt.1978.  24p. 
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Satellite  solar  power  stations 
Spacecraft  - Cost 

AN  APERTURE-AXMrUTED  PHOTOTYPE  POWER  SATELLITE, 

by  K.  E.  Drexler  and  B.  R.  Sperber 

Journal  of  Energy,  vol . 2,  no.  5.  September  1< 

p.  318-319 

TO  dcmoattrate  ihe  feasibility  of  pewer  vateMuev  ai  a 
minimum  o!  com  and  r.»k.  "X'M  a,rec  tha.  ihe 
dcirlopmr.  .>«ram  vhould  include  a uibvatr  rfoimypc  * 
prototype  ""Kh  would  »c«  the  technically  risky  paramricr.  ol 
Ihr  microwave  power  tranMni'»H>ii  %yMem  at  then  full  wale 
value-  while  greatly  relamnp  oiher  paiameters  10  reduce  total 
system  cost  could  prove  amautve 
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Technology 
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L.  B.  Garratt  and  W.  R.  H°°* 
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I Radiation  Eneigy  Conversion 

in  Space 

Kenneth  W Billrnan 
Editor  It  It 

The  principal  theme  of  this  volume  is 
the  analysis  of  potential  methods  for 
the  effective  utilization  o*  solar  energy 
l for  the  generation  and  transmission  of 
large  amounts  of  power  from  satellite; 
power  stations  down  to  Earth  for  ter-l 
restnal  purposes  During  the  past  dp-J 
cade,  NASA  has  been  sponsoring  a 
wide  variety  of  studies  aimed  at  this, 
goal,  some  directed  at  the  physics  of 
lAGirff  .tmerflii.  i9"  "•^■on^^T.i_siu 


using  ;>och  energy  sources  tor  useiui  f 
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[power  generation  in  addition,  there 
Jare  papers  addressed  to  the  problems  * 
l"of  developing  smaller  amounts  of  pow 
er  from  such  radiation  sources,  by 
novel  means,  for  use  on  spacecraft 
themselves  ■;  .. 

Physicists  interested  in  ihe  basic 
^processes  of  the  interaction  of  space 
radiations  and  matter  in  various  forms, 
engineers  concerned  with  solutions  to  ] 
tne  terrestrial  energy  suppty  dilemma,  j 
spacecraft  specialists  involved  in  sai-J 
elide  power  systems,  and  economists] 
and  environmentalists  concerned  with! 
energy  will  find  in  this  volume  many] 
j stimulating  concepts  deserving  of  . 

, careful  study.  : 


| lecled  ai  the  engmeeitng  problems  in- 
voiced  and  jomu  directed  at  the  eco-i 
nomic  values*  and  side  effects  relative! 

to  other  possible  solutions  to  th« 
much-discussed  orobiems  of  energy 
pply  on  Earth  This  volume  constij 
lutes  a progress  report  on  these  anJ 
lather  studies  of  SPS  (space  power  sat 

Itellite  systems)  but  more  than  that  th^| 
volume  contains  a number  of  import 
tant  papers  that  go  beyond  the  con 
cept  of  usmg  the  obvious  stream  ol 
visible  solar  energy  available  in  space 

Ehere  are  other  radiations,  partlch 
treams.  foi  example,  whose  energies 
an  be  trapped  and  converted  by  spe 
cial  laser  systems  The  book  contain; 
fcapujntiftc  Analyses  uLlhe  feasibility  g 
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K7t  30750*  f Bo«  g A« Co  Sutttle  Miih 

SOLAS  POWfft  S*  'I  lull  fc  r HI  INCIMIINIMG  CMl 
UMCIS 

G R WoorAocfc  In  ISA  PMnauic  G «nor*tors  m Spoea 
No>  1978  p 139  147  (fo<  p nmary  document  h.  N79  30730 
21  441 

I Contract  NAS9  15196 
Atari  NTIS  HCAIS/Mf  A01 

Carta.n  elements  of  tolar  power  satellite  design  ana  inttn, 

•nginsei.no  studies  ara  reviewed  enelyftng  solar  power  satellites 
« • potential  heseloed  atactic  pom  source  The  com:jleia 
avtlem  concept  concept  includes  nor  only  the  satellites  and  the. 
ground  Matrons  but  also  the  space  Iransportatron  lor  deinrery  o» 
the  sateflrtes  piece  by  piece  into  .pace  and  Ihe  lacto'ies  tor 
rhaii  construction  m space  Issues  related  to  carrying  the  solar 
power  satellite  concept  Non.  the  present  desrgn  study  phase 
through  rmptemsi  ixtron  of  ectual  hardware  are  considered  The 
Stsl  issue  category  IS  environmental  aspects  of  tt«  SPS  systems 
The  second  category  of  is  ues  is  the  technology  risks  associaled 
with  achieving  the  necessary  component  and  subsystem 
performances  The  third  category  metndrs  the  engineering  issues 
essurrated  with  carry  mg  out  such  a large  scale  proye.  t The 
fourth  issue  category  is  fmancrat  the  funding  required  lo  bn  I 
“>'•  • s-“>tect  mto  being  and  the  costs  of  ihe  sareC  les  and 
resulting  cost  of  the  power  produced  a.  compared  lo  potentrat 
alter  nature  energy  sources  Author  itSAI 

THE  SOLAR  POWER  SATELLITE  CONCEPT  s A SPACE  P.TOGn^M 
PERSPECTIVE. 

C.C.  Kraft  Jr. 

J*  Energy,  v.2,  no.1*,  July-Aug. 1978,  P.193-I9S* 

I he  development  »tl  a soldi  power  satellite  nr »t»l«l  represent 
an  titiclv't  t jknt£  nt  sipniltcdiM  iiid|MiiinJc  diul  ill  I Ik  tilt  y, 
coiisetfuciuly , con  strict  attic  rate  mud  he  cxcietvcj  he  late 
loiiiiiuiiiiti;  niajoi  fc  otiicev  lo  ilits  sintixcnf  action  li  should 
Ik  teiogniml  ihai  iht>.c  mdiv  uluals  anJ  (iioups  imolted  tit 
the  dttrly  el  the  cttiKCpf  rlri  m>l  behove  there  'ltr»tilcl  he  an 
iiiintcilidie  cominiiincnt  in  hriilrl  lull  scale  sol.n  powei 
saiethlcs;  mdc.iJ,  liter  iccoiiimenJ  comlticiiny  llntsc  activities 
ss Ins. *t  util  enable  Ihoioiieh  evaluation  ol  iltc  leclmolnpr  anJ 
economics  ol  |Ik'  Concept  ( OIIH'l|IHllilv,  sotisruci  able 
ihouptil  has  been  civcii  lo  hrw  these  er.thiaiiott  .tcliviltC' 
should  |te  coitrltielerl  in  the  eonieri  of  a lot.il  space  ptoytaut 
Sinptisinj.’lr  lot  into,  ihe  space  .Kli'ilic.  nestle  J lo  erptofe 
and  eraln.Hr  Ihe  sojat  potaei  saielltfc  coiirepi  Imre  a com 
tnonalify  milt  otltct  inline  spare  appltc.iitotts.  and  ibis 
cnnnnonatily  *civcs  as  a lusts  lor  detelopinp  an  tniec’ialcd 
approach  loa  I tit  me  space  pntmam  I Ite  concept  lot  cuslt  an 
inlcyt altil  approach  is  discussed  hi  telly  in  ihe  remautdet  ol 
llns  papet . 
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SOLAR  POWER  SATELLITE  DETELOROTITS , by  Peter  E.  G'.sser 
Th^  Journal  of  the  Astronautlcal  Sciences,  vol.  2o, 
no.  2,  April-June  1978,  p.  101-127 

Ihv  terrestrial  vjUi  energy  conversion  MtctboJt  capable  ul  gencrati..  power 
c<>nlinuou  )>  are  revicwcJ  and  the  rationale  (of  w>Ur  cfl.rgy  cunverventi  in 
vy  nchionnus  orbit  n outlined  I he  principle*  ul  llie  concept  iA  vital  |hjw,.i  Mtcllltci 
1SKS1  arc  prevented  and  the  technology  options  lor  convertir..'  . lar  g>  in  j.e 
transmitting  microwave  power.  anJ  converting  it  on  I jrth  into  electricity  are 
siiiiiiiun/evi  I ! • development  ul  the  design  concept  o(  the  SPS  havod  or.  volar 
thermit  and  photovoltaic  conversion,  is  examined  and  salient  characteristics  are 
provided  The  eletails  »»l  microwave  power  generation  beam  transmission,  anei 
conversion  to  IX  at  the  receiving  antenna  on  Larth  are  Jiseusse  I The  re  juirenunlv 
(or  a (pace  transportation  v,  stem,  orbital  construction  and  assembly  matntei.aiuc 


SATELLITE  TOWER  SYSTEM  LEO  vs  GEO  ASSEMBLY 

ISSUES 

J.  of  Energy 
Vol.  2 no. I 
p.  40-45 

JAM  -FCft, 
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'HB  producivlry  of  man  .r  space  hai  beer,  dentified  a<  a 

m(  and  ri»k  driver  for  a uieJIitc  power  iy«eni  A 

to.‘0f  taftamvong  both  productivity  and  overall  system 
costs  is  the  approach  selected  foi  assembly  and  construction 
of  an  SPS  vehicle  Inherent  withir.  this  issue  is  the  location  of 
the  SPS  construction  faciluy  in  space.  Should  the  SPS  be 
constructed  .n  LEO  or  GEO;  or  should  it  be  partially 
assembled  in  LEO  and  transported  to  GEO  for  final 
assembly?  Clearly,  a broad  assortment  of  construction 
«wnar»o>  oauid  be  conceived. 

Thu  paper  addresses  some  fundamental  considerations  that 
bear  upon  the  SPS  construction  location  is 


and  operations  arc  reviewed  f he  environmental  impacts  o.  SPS  operation.  »u  h as 
stratospheric  emission  by  v|  *ace  vehicles  and  atmospheric  attenuation  and  vcaliering 
ionospheric  interactions,  and  biological  cflrctv  of  the  iniciowave  vain  jie  high- 
lighted I ownuiiiie  ami  aocwl  isauea  ale  considered  and  llic  potential  contribution  »»t 
the  SPS  lo  meet  future  energy  demands  w projected 


A79-212M  a A deaalopmeni  irao-jy  lor  tha  *>..  pmi' 

— I — - 0 L Grigory  (Bo-  s Co  Saar.!*  w,v*  1. 

Arimr  can  Attmnmjl* m S otJtry  Ars.rrrrury  Conference. 
HoiMton.  Tr.  Oct  » No*.  2.  1373  Paper  73 26  0 

A n ir>t*tdi*cpt'r>*ry  *t  ady  eaamm* d ve»»«#i  proMemi  wncaue 
with  Ilia  lot  Of  power  satellite  IjPSI  p»Ot*o  ar< J ’he  "Vw  - ot 
priirw , mdt.  dual  Uluru*  ‘Itghtc  teQu'—l  to  test  the  SPS  concept  •• 
onriwdared  It  n ijggei’ed  that  a vngl*  so»’.*  tor  ..jnch.ng  a vngl' 
arg*  aperture  catrll.tr  thouk!  be  -u»‘  .tent  *-,r  p.vejtng  proof  o* 
<^S  rencapti  The  eteiit*  and  u rote  • ■'Jfng  dev  <pmrn?*i 
now  Mom  are  atvxau  Attei  thu  p<Jftrc  w*  :h  could  be 
wganoed  by  aUtut  1983.  a a**<  (KOi«t  JotyetJ  <■  aaure  rur.cmt 
ot  mgo*  *ught  proven,  would  evolve  three  shuttle  *.ghi  win  to 
study  a etruetural  beam  machtna  w ortntai  wore  tlelein  . d ngn 
nowe.  element  i *a  L 


TJ  &'.or'7v  Tochriolory  Conference,  5th,  '•^s.vurr:tr;rw 
153  D.C.,  1970. 

.E-i?*}?  D-.nmy  toc.hnnlo<~y  V : challenges  T> 

197F  ta’chnolor-y  : proceed  iryrs  of  the  fifth 

Erer-ry  "Vjchrclory  Cnr/ererce,  F-i hr  jar-/  77- 
March  1,  l?7n,  V^shiirrton,  D.C.  / ir/ 

Richer4  F.  Hill.  — Wash irrrtcr  : 'k^’,err.~r-'-t 
Ir^titutrs,  1077. 
xiii,  10«3  p.  : ill. 
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A twin  of  tom  cxticjl  Hprrti  of  uVMr 

V FrorVIt'  <Bt  * «h  *rt^p«r  Dynamo  GrocO 


.7TEUCTURE7  FOR  SOLAR  POWER  SATELLITES,  by  Ralph  H. 

IJansen  and  Harold  DI  RanilOa 

Astronautics  & Aeronautics,  vol.  lo,  rx.  10,  October 
1978,  p. 55-59* 

Either  tapered-tube  or  continuous-chord  construction  suits 
the  baseline  photovoltaic  planar  array;  further  technology 
development  will  decide  between  them 


WeySr  dy  S.J-W  England*  and  A A B od«t  IEiarrr<a>  Beware. 
Amoc  ar  -n  Ltd  . BE  Tatfmoiogy  C «-»-•  L»attw*»ad  Suvey 
EnglW'-J  In  Enorgy  and  owmoorr  Broce-n.-gi  -I  Wte  Angnc 
Anw* CiyVietyr  Lnndryr  England  Devr-i-  1-  ’ ' . *■ 

IA79  3*908  12-441  London  Bova’  Aer- .-«yt<al  Soc  r-y  1979  18 
p 13  r»h 

Some  entcal  atperti  o*  tha  Solar  Power  Sa*»"  **  fSPSi  ar* 
cont  Jared  The  be*.  < cot-cepn  o*  the  SPS  ***  cons<dar*d  aton«  w •*> 

aoecn  •><  SPS  dri.^ny  and  conatnjc*.or.  eyaaoma.  ic’ar  array  • *>n 
board  Mentrttai  poeear  reflection  coau.  Europaar  ac*-vti«#*  and 
guaerton*  n*  dawWopmon*  f'eregy  Th*  SPS  waceuaoaee  tyver  t 
•ram  oad  taking  nto  acsounr  baa<  mwrat-r-m  and  t win  *h* 
baari  ’ e mtcrowae*  lystam.  major  area*  of  jncer’a* *>  and  •*-  toerr 
anwone  6 * 


TECHNICAL  CGNGIDERAT IONS  FOR  CCIAR  POWER  SATELLITES, 
by  H.  0.  Pilfctad. 

ACTA  Astronautica,  vol.  5,  no.  10,  October  1978, 

p. 877-89^. 

Abort  am  Require. mam,  (of  energy  cowtmu*  lo  aureate  and  alternate  iwcti  vc  he  g actively 

purvurd  Vilar  energy  iv  aa  crfrvujuv  camMale  for  cowuderarNtn  TV  mcraacinp  emtv  .if  . .u»er  energy 
vourcet  wiH  make  tolar  energy  more  attractive  A new  concept  for  the  collection  of  v..*ar  energy  hat 
heen  developed  involving  the  location  of  tolar  power  tlaliont  in  cpace  Ihit  location  provides  for 
near  .omMumhiv  accevv  to  volar  energv  unhindered  by  the  atmoyphere  d..ud  cover  or  the  day-n.ghi 
cycle 

Siudtev  have  indicaied  the  lecheiKaJ  feavihiiitv  of  the  concept  atrh  ttv  economic  viability  depen- 
dent upon  he  degree  of  technology  advancement  avvumed  ‘vumerouc  treat  requiring  further 
analytit  have  alto  Ven  tdentihed  at  well  at  tV  need  for  ground  and  space  pre  development 
proyeclt  The  pre-development  protects  would  provide  the  informatior  and  experience  on  which  to 
have  a derision  a»  to  tV  desiriNInv  of  a full-wale  vpa^e  volar  power  program 

TV  prevent  paper  will  prevent  the  revultv  of  recent  mvrcttgationc  of  critical  technical  areat  and  a 
devcriplton  of  a veriev  of  pre  development  space  projects  The  technic ai  areac  include  .pace 
construction  tec  hniqurc.  convtructioit  location  llow  earth  orbit  y geosynchronous  orSli  and  tV 
large  cargo  . arty  ing  earth  lo-vpace  transportation  tyvtemv  TV  pre  dev e pment  space  acti  met 
include  iwnrowave  tyvterr.  lean  construction  techniques  and  equipment  vertical  ion  t' ■'  tV 
conduct  of  manned  inter -nrtui  .pcr.iiun, 

CH-142 ,941  197g 

SPAC£  PROGRAMS:  (H®er1r>as  b«foT«  th* 

UmtHUt  on  Selene#  and  Technology,  U S,  House  of 

Up!2s?^«t1v*!iiw95th  Con3r«**»  2nd  Session.  Jan. 
M-26,1978).  1973.  M6p, 

95th  Congress,  2nd  Session 

ittth  Congress,  2nd  Session  No. 63 

Cowltcee  on  ScleKe  and  Technology 

Spececraft,  Futur-i 

HwHngs  - Coealtiee  on  Science  I Technology 

Research  - Space 
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:2SSJS,2l T;r  tos 

s’tcts-?  *??#// 

•*»<•  lltWMry 

Thr  Naur**!  Aeionnutlca  and  Space  AdmmUtr.tlao  (KASA).  fj fftem  of  Tnenrv 
Pr  ^r.mn.  i.  prevail  y comh.ct.rm  a study  of  the  poVntlgl  utilm  * urltw 
•Stellite  powtr  ntgtionn  as  wirfi  "wirces  f-ir  IrrreU lai  mil.  a.  . *** 
th,S  shirty  , ft*  Jet  Pr'nulsior,  - »W,or>h„  J * 

' ’ht^',r  t,,‘  ,m**ct*  and  ■«•*»"'  aci'tnn  Iron  ttm  ■— 

!».?,:-• :« ■-■cm  asstjs.'sfty; 

r *Hng  , fteeUle*  or  whether  to  proceed  with  Urn  next  pljne  ofTpv 

•IPO  IMt'i  ‘.a  A»-  aunts  amt  Soaca  Aa~  v atav 

ngt.xv  0 C 

SATflUTf  rowit  SVBTIM  iSPgi 

*•«•>  G €«*,  Oct  19.8  70  o '*«v 
Contract  fG  77  C 02  *042, 

NASA  TM  80943  TiO  290941  a.,a  NTlc 

MC  A02  «f  AOt  CSCl  10A 

Potant.#.  orqantratcmai  optwm  to-  , voia-  oow*-  caw«  v. 
vvvtt-  SPS  ware  ■rwausyatwl  Smcton  ar<!  Ivicrwn  -.a»na 
n«r«  datarn  .nad  to  avci..da  t'*naiw>aas  ratiaOJ.rv  and  a4anuar> 

’0  coo»raw'«  ->*an.ngMtv  tt  «,  u S Vupcr,  rot-tval  tv.utvr.Ty 
note  nahonal  ann  «rtamat«na.i  and  coat  tHacimmw  fn.cxy>» 

%nv»or,n.rr|i  and  oriva-  e.tanv*i  roan  Bavad  on  fwva  cr*a»w 
W 0.9a- ,a tonal  anamamm  aoo»a-ad  to  obe<  eaco.  jM» 
oromw.  poeantiat  option,  tor  SPS  A . „ nvmh,-  of  kav 
-vwav  errwgad  r rw-ng  factor,  wn<n  »ojd  ^ft.wnea  »w  *ma 
vmaetw.  pmca»  Amon,  tut*  vtwt  wa-a  a varwt,  navwq  to 
<lo  wit*,  .nta-nataxuv  law  wMa"a-wma  «,tn.it«nv  arrant* 

C7'T*°>*  rtwwie,  opa'ationai  eor-qravwonai  {wWw.wv 

commareial  r,  qrirammanta.  ownar»c«  -cat wxai  dadica-on  and 
and  oe'iiiva  tieteg>c  issues  n C S 

3'tellit.e  Pow  r Sy..t*?T  .5PS) 
by  Her.ry  J.  iriler 

.S.  Department  of  iiv*T  - ^ October  : - '7 

'rr-r  -'jnLrac^  ^o.  30-77-7-01-102 
16  pa  -es 
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i:.  'he-  colar  rowe-r  satellite  field. 
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Solar  Power  Satellite  Developments  (AAS  78-022) 
Peter  ,E.  Glaser  1 ^ ~j 


Royal  S6nTety  of  Ldn'dbn 
Philosophical  Transactions, 
Ssr.A,  v.295,  no. 1414 
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SGLAR  CNEP.oY.  (A  discussion  held  Nov. 15-15, 1978. 
Organized  by  George  PorUr  and  Will  lent  Hawthorne). 

B.  Anderson  and  Sir  Bp.»NA*n  Lovell,  F.R.S.  /?(To7-Ctl 

Kfbtt  of  solar  power  satellite  transmissions  on  radio-astronomical  research 

to  be  *„!'  "?  |S|>S''  nov*.‘u  d,r  rcsrarch  and  development  stage  arr  intended 

,vl"rc  ***  *"*r »'  ■*•*«««•  win  on,..,  „i„ 
of  to  r\V  Ti  1 d.  ,VCrr^  lo  on  a frequency  of  2.4S  GHz.  at  a power  level 

pfaLd  o^be  LCofr  ,,,0n5,,n  ‘h,S  W"  indicate  that  severe  restrict^  will  be 
celestial  obitits  V"  ' *U  " V PSC,>Pr'  on  tarth  for  the  study  of  radio  emissions  from 
receiver  oroTeeiel  t « wou,d  * P««^le  ,0  operate  with  .be  radio 

0 4r>  GH/  and  it  7 Ti^l  h ,CTS  at  rad,°  frequencies  well  separated  from 
systems  invoWni  n * °°k  from  the  s p s However,  operational 

create  serious  hiS  *,  P'*‘  !i°  s,,pv!v  s,?ntficant  amounts  of  power  to  Earth  would 

— h-  «*P«  P-My  *-  «M1y 


A7931l?h  • a The  Sola,  low,,  SmNib  concept  T owili 

future  C.  C Krill,  > (NASA.  J nMun  Space  Center  Houston. 
Tt*  ) In  Energy  indwtnoin  Iwwtnf  ol  IN  Ayo  fniisan 
Conference  London.  England  December  5-7.  1978  (A  79 

31908  1 7 441  London.  Royal  Aeronautical  Society  1979  1]p 

An  evotuhonary  program  ona.  n*  with  rnpact  to  the  deveho 
nwnt  of  a Solar  Roarer  Satellite  (SRSI  is  considered,  taking  into 
account  concept  identification,  concept  evaluation  exploratory 
reseat  ch.  space  technology  protects,  system  development,  and 
commercial  operations  At  the  present  time  the  concept  evaluation 
phase  of  the  program  is  underway.  This  phase  is  scheo  tied  fa e 
crmspsetion  m 1980  It  anil  result  in  a recommendation  as  to  whether 
the  concept  should  be  explored  further  and  if  so.  m what  manner 
The  recommendation  anil  be  baled  on  tachmcel  feauWrty.  economy 
and  environmental  considerations  and  comparisons  with  other 
Ikstenttef  systems  of  the  future.  It  is  premature  tc  speculate  on  the 
conclusions  end  • "Commendations  tram  the  evaluation  Dr  op  am  as  to 

whether  the  program  should  proceed  to  the  neat  phew  G R 

A 79  31919  » Statue  of  th.  STS  concept  deyetopment  ..  d 

ceafuetion  program  F A Koomanoff  (US  Department  of  Energy 
Satellite  Rowe,  Systems  Rrotects  Office  Washington.  DC.)  In 
Energy  sno  aerospace  Rtgceed-ngs  of  the  Anglo  American  Confer 
ence.  London  England  December  S-7  1978  (A79  31908  1 7 44! 
Lo<  <k>n.  Royal  Aeronautical  Society.  1979  1 7 p 

The  Satellite  Power  System  (SRSl  rs  designed  to  capture  so' * 
rad  at  cm  to  geosynchronous  orbit  end.  by  means  of  photovollaics 
convert  the  so*.’  energy  to  electrical  energy  The  conent  status  o* 
the  SRS  program  r,  discussed  by  dr  .cr  b ng  the  tystemr  dehmleot 
actiyitres.  environmental  and  societal  atsmmerst  activities,  and  the 
comparative  assessment  directions  The  organt/atinn  and  I unding  for 
These  activities  are  also  presented  It  is  concluded  that  to  date  no 
program  stoppers  have  been  found,  however,  many  s.ps.ficant 
question-,  remain  unanswered  questions  which  must  be  answered 
before  the  ne.t  steps  may  be  reached  in  determining  it  SRS  » indeed 
an  energy  option  for  mankind  G P 
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technology  auz  development  requirhudits  of  the  roij.~ 

PO^'EF  SATELLITE,  by  Richard  L.  Kline 

°f  Energ/’  VOt*  2»  no*  5,  September  1978,  p. 

1 paper  illM  u>»n  (brer  major  lmbant,rgj  ,e4  its  nk  __ 
lr,‘'""''"'"  "*,rm  ant  grow m*  men.,,  ..d  toeslreritoel 
yalrtl.t.  'Ps>.,prr,l,..n.l„p,*.-tl,  Ike  tecfcenlo,,  ..<f  <rh 
of  ike  SP\  and  idrniifs  f«»  wnk  a p 

rerrenl  Wains  „ 4r,rrfk.4  and  crtkal  IMHdrialMH 
nndrr  <JrsrU.pn.rnl  and  Ihr.f  ..aMo.  aWk/alK>n  an  kv, 

• Mk  a Let  trshnulng,  and  ilr.rnsp«r«<  wap  the  pn 
•dm.d.rd  rrqmrr mmi.  . ikrra-n.p  techooh.,,  ant  „.w 
pkasr  a Shulllr  turtle  mutton  pkasr  and  a P I M pH  as,  K 


ii  muii  u i mt tf  % cuivrnioa,  mirro«akr  po»rr 
^ »«fdrrwd  in  achmr  vilar  po+rr 
CfRIff  Bfeotjl  ollOMf  aJ 
IT  HV  irm  In  l hf  mid  hill's  >„r  r»  * #f 
■U  <•#*•  kr  addrrsvrd  arr  idmuflrd  Etardu arrs 
A l.mrlablr  for  an  SPs  prof  ran. . hifdlrt 
«PI  Ml.  arr  drlailrd  Risrd  ea  tk< 
1.  rnnsi.iinf  nf  a ground  lesheoli.g. 


A7931920  Sol*  Power  Satellite  system,  defmmon  G H 

Woodcock  (Boeing  Aeiutp*,  Co  Saattla.  **•  I In  Energy  a-d 
eeroipace.  Procedure  of  the  Anglo /American  Conference  London. 
England.  December  S7.  1978  (A7931908  17  44)  London.  Ruye. 
Aeronautical  Society  1979  47  p 

A to  mm  ary  it  promded  o*  'hr  retultt  obfe-ned  in  a cWte.Se.] 
mretl. gallon  of  the  tachnicai  and  coil  <emb  ly  of  Sot*  Powe. 
Safrlli'et  (SPSl  Attention  it  g<«en  to  SPS  configure!  on  opt  on,  lha 
photo*oKa*c  energy  convert  on,  • recommended  gallium  arsenide 
Mteli  te  concept,  the  radiation  dagr edition  of  solar  cell!,  oumtiore  of 

ornnar  distribution,  microwave  power  trammrsuon.  onrer: 

genaration  terhnrx.^y,  phas>  control,  ’hr  power  receiver  intern 
groursdOeied  power  procati.ng  technology  laser  power  transm.ss.un. 
'•*** “ ba»iiportalion  to  low  eaith  orb"  '.pare  based  construction  i'xl 
Tlipcet a i be  uperaemna.  ooabng  methods,  us!  analysis  rrethodpto 
gy  SPS  coat  ranges,  economic  analysts  rwource,  requirement,  and 
«P*TO  nf  devatotrmani  and  enplemenuhon.  O R 

A79  fb468  a Uie  of  u.dlitei  m aoiav  appleatwna  H A 

H-se.  IMwmc  Lkinrertily.  Cord  Gable,  Flat.  In  Inter na.wsal 
Syn.poi.omWrvadu.p  cm  Sr -a.  Energy  Cwro.  Egyp.  June  16  72 
1978.  S/mpoeum  Lacturai  (A79  1646!  04  44 1 Cord  Gatdas  f|» 
Urmre-aty  of  Maim.  1978.  p 39S408  17  reft 

Of  the  two  tolar  satellite  application,  discussed  in  the  t.esant 
P*».  one  ."tended  fo,  oh  tern, ng  deteHtd  global  maps  of  a,*  I Aft 
tolar  energy  the  other  application  u to  provide  pi*to.m»  for  solar 
power  it  at  loot  .o  ipacr  that  will  beam  elect,*  eneigy  1o  earth  by 
mscroware  transmisuon  Equator, d > .i,at«.n*ry  meteoro.oa.cw 
S«dlites  can  pro,*!,  continuous  monitoring  of  solar  energy  b-  'rvwn 
56  deg  fv  era)  56  deg  S latitude  Pol*  orbiting  can  pr,  ..«* 

t-nia,  coerra*.  * m*,  lebtudto.  however,  th,  co.r  agr  „ discon 
hnoout.  and  depends  on  ortodm,  t,m«  Both  «,pw  ut  .aid,.., 
moi.rn.  cloud  cover  Toe  doun  data  urtf  tr  concur,  e^n„w 

”T!!,  °'r"'  "***'  COnt',p'  *«"*'«»■  "ary 

Z , » oonvarl  uKa.  aneigs  d..*^!,  lo  n^r,  ,y 

«v  ^”f  pnotOfn>r»9c  proem  ^ p 


A7*319t2  a P..tmmary  mew  mam  of  the  a, 

impart,  of  the  SatekiW  Power  System  ”SP*  $ L.  Halvars  0 M 

Rnte  tArgunne  National  Laboratory  Argo, , a lit  ( C M «odi 
(National  Tetecammun«atiom  and  Informat-on  Admu.„irabon 
Institute  for  Talacummumcatinn  Scimees.  BojUte-  Colo  ) It  Oav  . 
(Baitelte  P*  he  Northwest  I ahraatnr.es  Richland  Wain  I M yyts.r, 
(California.  University  Berkeley  Cal  1 1.  and  0 F Cah.li  (US 
pn,  rsi.-merral  Protect  o"  Agency.  Research  Triangle  Pjrt  N C ) I* 
Energy  and  aerospace  Proceeding,  of  the  Anglo  Amer  c*-  Confer 
enee  London  England.  December  5-7.  1978.  (A7»319h8  17441 
London  Roya'  Aer.snau'ical  Society  1979.  17p 

Ir.vair.ga'  rar  eqi,„ed  to  men  the  health  and  ecologies'  effert, 
o*  microwaves  a-«  conudered.  In  add  tion  to  ihr  mpaca  of ' 
mrrnjweyei.  t msmbei  of  other  health  and  safety  effect,  can  be 
•tiC^ae#"  from  the  deployment  ol  a Sol*  Power  Sate"",  ISPS, 
Farm.,  tha-  am  unique  to  the  SPS  Japlo,masi!  art  related  to  ttw  J 
namRing  n‘  wge  Tuerrei  of  giiiUm  a*se.»de  for  wPar  eu  *ui  the 

evposjre  o'  cone tnjet ism  workers  to  tatanded  pe’.od,  of  ~r 

radiation  Attarbon  is  ,lto  » yen  to  the  effert,  on  <he  aimospfwr*. 
aspecs  o*  etact  umagr*!*  companhility.  ana  .onotpher.c  heating  ' 
and  vehicle  effluent  effects.  q a f 


TreO,  and  R K Re.nr.arta  (ESA  Noordseqk.  . 
Energy  and  aa'iwoeca  Procaadlngi  of  (ha  A.-^o/Arwr«*. 

stone  .n’L  L0rM,0r  Oeowhba.  S7.  1B7B  I A T9 

Jmm  Lo^dor  RryyK  Sor«^>  19?«  1 7 p ff 

N n Pemten  wr  that  energy  relawrt  problem,  ere  pote  t.aky 
T”,  •»’■'»«»  * Europe  than  in  the  U S The  proport  « 

d»«f<Ke  made  mat  European  counrr.es  should  nwst^ate  m# 
•ffere.r  by  the  SPS  as  a future  source  of  a pwt  of  4e 
I by  them  An  outline  IS  presented  of  the  vwlcdly 

' potnrmi  hwi  •,  m nyer-geerd  t , evaheaer  the  SPS 

<»«*»,  Roe,  tx,  fsaropaan  aetnrttW,  am  eianwwd  t^e^  meo 
•ccewint  . goncept  erteehor.  ttudw,  -emit  energ,  omemor 
rtec  otmawuct  on  and  opwabon  power  trarwmevon  and  ttaorte 
’•or  rramportyton  and  the  Mlecfon  enter,  for  nctmotn^cai 
me«ch  Program  Corwderat.on,  and  f.  mial  artects  *.  w. 

cT 

A 79  71 29k  a A, 

G M (entry  and  A 


Sa'eAae  Stotem,  Dry 


R Rhote  I Rook  wv4<  Imemateme  I'yvg 
Downey  Crtif  ) Amancan  Aafru  e m-* 
Zonary  4rv  *mav  Cbnfarewne  7S»h  buuoo/i  fa*.  Oct  3D  Vm 
Z f»78.  P»pe  78  fST  19  p 

An  rer.lu-io'  wy  v.l*  power  sahlilr  (SPSl  deveh«nwr,  pi*- 
prep«M  'O  ut  sfy  stared  obfecl net  In  th.s  paper,  etfoit  * 
marty  -hrec-rd  to  amp«.licat»n  of  tha  t»ch<Kilog>  eh  e ynwr.i 
tf""'  o'  tha  SPS  development  pi*,  tor  the  prufectM  im  ban 
I8B0  1990  The  diicuasron  tocum  on  the  microweyr  rryt  iavy 
muith  pyrrrs  tm  the  SPS  power  converwonM.tlributon  and  (true 
ftmm  verhnoajgv  the  SPS  o>t»it at  tes*  piartorm  veolutetn  at  low  e*Sti 
•rbJ  ae  gauaynchrono ut  a*th  orbil.  *af  the  pilot  pi*j  l . my  a 
•ton  phase  A welt  loaned  ground  let:  program  supported  by  key 
Why  veto  nr*  esper  unentt  dureto  (he  parasd  1980 3985  tm>  — 4 to 
me  nmt  AauT  the  SPS  arbiUJ  test  pietform  dunng  the  tarn  rtri 

ai  (he  danerVe  CortAetnn  of  tha  SPS  technutogy  «t.  .emu—  {ton 
of  8PB  4»i>luprrwnt  m TWO  wffl  pvcvrt  the  tectoucjf  OOr.fvTence  a 
prortatl  wtah  fhe  fu«  tCaN  p tol  pi*"  demonyr«wn  ph*o  fO 

MR)  1447%  PRC  Energy  AnatyM  Co  McLoen  Va 

AA TI LU If  POMftR  CV8TIM  IBP9I  AW  OVIRVWW  Of 

NMMPICT1W  ORO  A NIT  A now  A l STWUCTURiB  IW  TM 

MHA4  SATE  LUTE  FIELD 

H G F<9e>  Oct  1978  19  p reft 

'Contract  EG  77  C 01  4024, 

(TfO  29094.  MC  AO?  MF  A01 

A Irterrt  jre  tunrev  mtennewt  e acknowledged  eipena  e* 
the  fikiih  o.  organisational  entu  et  toace  tolar  energy  *VJ  gw 
SPS  ennceot  and  an  analysis  of  mesa  inputs  to  (Sentrfy  #w 
organaatwr  a a*ta">at've*  and  make  , .dgmants  a*  m *W 
Set.  Cvtity  to  seme  as  paneme  tor  a future  SPS  ant.ty  are  < 

Setocaron  and  avaiuatton  criteria  were  determined 
wn.irw.  reheMdv  end  adeouecy  to  comrtouee  ... 
to  the  U S supply  poiit«a<  feasibility  (both  na 
it  aflacirvanea,  (mdu^ng  enveom 
eta.  Baaed  on  rheee  enter.,  tour  urganuauwrt 
are  dteuaead  which  oftor  reaaonabie  paoneea  as 
potential  option,  tor  SPS  These  -ncluded  three  Tnnaele 
anemerwee  and  ore  .ntemetaonaf  Atamatnre  OOf 


m 
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SPACE -RASED  SOLAR  POWER  STUDY  NEAR  COMPLETION 
Benjamin  M.  Elson 
Aviation  Week  & Space  Technology 
Vol.  107,  no.  12,  September  19,  1977, 
p.  56-69. 

Kmm,  Vi  ash.  — Researcher*  here  ere  near- 
ing completion  of  an  effort  to  refine  the 
definition  of  a space-based  solar  power 
system  capable  of  generating  competi- 
tively priced  electricity  in  commercial 
quantities  before  the  year  20fl0 

F.conomic  considerations  base  focused 
attention  on  very  large  satellite  systems 
capable  of  producing  $.000-10.000  mega- 
watts at  the  ousttars  ol  the  energy 
receiving  stations  on  the  ground  5-10 
times  the  capacity  of  the  largest  nuclear 
power  plants.  Orbiting  power  stations  of 
such  capacity  might  range  up  to  l$0  sq 
km  tn  sire  and  weigh  close  to  80.000 
metric  tons,  analysts  here  said  Building 
and  maintaining  such  vast  structures  will 
entail  the  development  of  wholly  new 
modes  of  space  operations  as  well  as  a new 
generation  of  launch  and  orbital  transfer 
vehicles  Construction  of  such  a satellite 
might,  for  example,  require  the  launch  of 
ruse  heavy  lift  bunch  vehicle  every  work- 
ing day  for  a year 

Astronautics  & Aeronautics,  v.15»  no. 11,  Nov. 1977. 

36  f. SSI'S;  TAKING  A MW  APPKOACH  TO  TUT 
SPACE  SOI  AK  POWI.R  STATION 

Leopold  J.  C aniafio.  Madimir  A.  Chobotov.  and 
Malcolm  (i.  Wulfc 

A gran'  -gradient  siubihzed  station  passively 

controlled  illustrates  the  importance  of  m- 
ni nation  and  svnemistu  technology  in 
pursuing  ihts  major  energy  option. 
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TJ  New  options  in  energy  technology  / sponsored 
163.2  by  the  Aaericen  Institute  of  Aeronautics  end 
.*>1*7  Astronautics,  Edison  Electric  Institute,  IEE” 
Pover  Engineering  Society.  — New  York  : 
American  Institute  of  Aeronautics  and  Astro- 
nautics, cl977. 

11*9  p.  : ill.  ; 29  cn. 
lap era  no«.  77-100U-771031* 

Includes  bibliographical  revere 
Transmission  of  fower  fro*  Space  to  Earth  - K.  C.  BROWN 

Satellite  Solar  Power  --  Kill  it  P*y  Off?  - G.  *.  HAZElBlGG 

Satellite  Power  System  LEO  vs  GEO  Assertily  Issues  - J.  M0CKC*:iA* . -R  - 
B . J.  
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SOLAR  POWER  SYS7EMS 
Jesse  C.  Denton 


Energy  Conversion,  vol.  16,  no.  4,  1977,  p.  181  - 
198 

Ahnn  A review  of  Ike  principal  sntar  pu ■ w systems  ■ pinna  The  asture  of  ihc  toUr  ewargy 
source  ■ J mussed  turliag  Vmi  (he  nwg  output  af  the  san  and  covering  hrteffv  rhr  important 
X' mraphenr  dbai  to  ehararUrvae  the  i»>naWt  tola  eaargy  an  (he  earth  i tarface  The  vanoos  methods 

lor  capturing  volar  energy  are  prevented  flat -plate,  concentrating,  photovoltaic,  and  other  coMecton 
Energy  Hoc  age  methods  are  prevented  briefly  for  thermal  chemical.  elcdricaL  and  mechanical  wora gr 
approaches  An  applic-tion  of  tolar  power  systems  in  interaction  with  a conventional  electrical  el ilm 
lysiem  u presented  in  terms  of  mode  of  operation  I base,  intermediate  and  peaking!  reliability  capacity 
displacement,  and  energy  displacement  An  economic  evaluation  of  selected  solar  flower  systems  com- 
pared to  conventional  e*enncal  pwam  plants  a pr  even  led  Conclusions  arc  drawn  as  to  the  condi- 
tions under  which  tolar  power  systems  may  herranr  economically  eompatilivc  A preliminary  imheauon 
of  market  capture  potential  n dwcaaaad 
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779232’—  Thermal  Engine  Solar  Power  **«*■»£• 

D.  L.  Gregory,  Boeing  Aerospace  ■■  1Jft6 

77^3- Solar  Power  Salellites-A  System  Ov- 
erview. Woodcock.  Boeing  Aerospace  Co  . Se  ^ 

77^234  - Power  Satellite  Construction  Location 

Considerations,  l.  F Davis.  Boeing  Aero* pace  ^ 

7t£%  -Solar  Power  Satellite  Concepts^andP^ 

tential  Related  Space  Systems.  8 140s 

NASA  lohnson.  Houston  Tex  


NAS*  lonn>u'<.  _ C.aAlAs 

779217-  Design  and  Analysis  o a ||(  w 

Solar  Satellite  Power  System,  ' 

V McRae.  RocfcweH  International . Downey.  ^ 

-Sp.ce  r.»e, 

';r  TcoTTr  * 1 >«< 

4 Hazelrigg,  |r..tcu/v.  rm. 

X r»in»w£» l£^,&5£ 

rq7  turinc  Facilities,  * abilities  II  *• 

Snaco  -anuf9cturino  facilities  J_ 

.P^  ^rr*  _r  fiv,  Princeton.  *sUWs  ctctt- 

1977  oeofUnns  o.  the  ‘^77  / ^itrd  by  Jerry 

ferenoo  _1  * " , . -nstitute  oi 

nrff/m  — New  York  : A erican  -ns 

AeSnauUcs  and  Mtxonauacs, 

xi,  35*-  p.  : Ul. 

Spac,  Solar  I’o.cr-Tbc  l.an-pr..tal...n  ClUla**  ll.hcn  I'  l«*"-  NV> 
Space  C enter  p . 3 ^ — 
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Inteisocletv  Eneinv  Conversion  Rioineerino 
Conference,  12th,  WasMnctm,  1977. 

Prooeedinos  of  the  12th  lrrt>-  r^odoty 
fparw  Oorwarslcn  Enoineerino  Ocnferwioe, 

779239  — Solar  Power  Saielhfe  Construction  •»- 
suet  and  Needed  Technology,  C A Nathan. 

Grumman.  Bethpage,  L.I.,  N.Y  

779240  The  Evolution  ol  the  Photvoltaic  Gravi- 

tationally Stabilized  Solid-State  Satellite  Solai 
Power  Station.  L.  I Cantatio.  V.  Chobotov  M 
G Wolte.  Aerospace  Corp  FI  Segundo  ( aM  1437 
779241  — Space-Borne  Power  Conversion  into  a 
Micro w, vr  Beam  and  Its  Impact  on  the  Envi- 
ronment ol  the  Upper  Atmosphere.  O F Mav- 
nard.A  H Katz.  Raytheon  Co. , Sudbury.  Mass  ; 

W.  F Whitacre.  NASA  Marshall.  Huntsville  Ala  144S 
779242  — Thermoelectronk  laser  Energy  Conver- 
sion lor  Power  Transmission  in  Space,  E I Britt. 

C Yuen.  Rasor  Assoc  . Inc  . Sunnwate  Calit.  l«*3 
779243  — Optimizing  a low  Cost  Satellite  Energy 
System.  |.  E.  Drummond.  Maiwell  Lah  , Inc  . 

San  Diego,  Calif  t j 1461 

779244  — Comparative  Assessment  of  Orbital  and 
Terrestrial  Central  Power  Plants,  R Caputo,  lei 
Propulsion  lab  . Pasadena  Calif 

Space  Construction  Base  Operations  in  Support 
ol  Solar  Power  Satellite  Development  — G G 

Mrkhann.  McDonnell  Douglas  Astronautics 
Company.  Huntington  Beach.  California !71fc 

NASA  CR-2921  1,76 

SURVEY  OF  FUTURE  REQUIROCNTS  FOR  LARGE  SPACE 
STRUCTURES.  John  M.  Hadgapoth.  (Mini 
Jan. 1976.  52p. 


Astro  Ruoarch  Corp. 

Santa  Barbara,  Calif. 
NASA  NASI- 13178 
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Princeton  University  Conference,  [Princeton, 
N,J.  ] 1975. 


p*-'  • J a 

Foaoe  manufacturing  facilities  (Snaoe 
colonies)  ...  cl977.  (Card  2) 
DibliocrraDhv:  n.  261-266;  A71-72. 

1.  Snaoe  stations— Cnnferences.  2. 
Solar  energy.  3. 

I.  ‘ 


-*-a.  OfTlWtlOnS, 

American  Institute  of  Apmrwnf<ro 

i 


Dc.ekH-m.nl  of  .he  S.iell.ie  Solar  l>o»er  SW«fFSf>  l Ai,""">  ‘ 

Uoaed  Braytnn  Cycle  lorb-ne.  to,  Sa.elht.  Sola.  Po.e.  Slalion.  C.o,don  Rj 
1 he  Boeing  Company  p , »«?.  9 

An  tnMIal  Comparative  Aaansnmnnt  ot  Ort»ltal  and 
Terra  atrial  Cantral  Powar  Syatama 

jL^P^iaulsion  Lab  Cal<»  '"»»  ot  Tech  Pasadena  15 
Zr?7  1 58p  NASA-CO- ' 55042.  JPL-PUBL-77-44 
N77  32594/2WE  Price  code  PC  AO0/MF  A01 

A silicon  iSoiovolta.c  orbital  power  system  which  -s  con- 1 
structed  from  an  earth  source  ot  materials,  is  compared  to 
likely  terrestrial  (fossil.  nuclear,  and  so,*r^P7^.S  '° 
centra*  power  generation  around  the  year  2000  A total  so- 
cial framework  is  used  that  considers  not  only  the  pro, ec 
t.on  of  commercial  economics  (direct  or  to  intern*!  costsL 
but  also  considers  external  impacts  such  as  research  and 
development  mvestment.  health  impacts  resource  require- 
ments environment  affects,  and  other  social  coats 


A7t  18750  • f So*#f  pOw»  tttgllrlg  report  H P D««il 
(NASA.  Johnson  Soot*  Center  Houtton.  T#»  ) Tmmrn  Sot*  fn* fy 
Society  Confer***  on  Sot*  Cner\fy  m the  Scot/tmeff  '77  L Wto 
Ter  4 u9  27.  29  1977.  Pep*  17  p 

T h*  ilfyf»opmin»  of  a solar  pom**  saTe*l  tp  program  \ con 
v^Vred  If  •%  suqt)r>\i>*1  »*•?  the  so»a»  pom*  sstrUiie  »s  an  enq»r. **♦«.•  g 
rather  than  a science  program  that  >i  that  no  srseni >* <c 
throu^n  arr  itqu*f«l  before  .n it  .at mg  the  protect  Available  tect 
no»ogy  is  e**m inert  anil  several  aey  qurtbom  arp  ho* 

effioeot  is  m.pTowore  transfer  of  enen^y  ho*  feasible  *s  corntructmn 
m space  anrt  *rt'  the  artvantegts  of  continuous  insolation  com 
pensafp  tor  the  costs  of  bmkJing  a solar  power  plant  in  fynch'onou 
orbit  73  000  miles  above  the  ea^h  M L 


“HPTOVCTAIC,  7PAVITATI0NALLY  STABILIZED,  SOLID  STATE 
SATF'tlTE  $91  ftp  ®0WP>  STATION. 

L.J.  Cartafio,  et  »1 . 

J.  ?n*rgy,  v. I , „o.6.  Nov/Dec. 1977,  p.352-363. 

A novri  Mf»o*ch  that  was  proposed  dune*  a Nana 
funded  st udy * is  the  gravitationally  oahdtred  SSI’S  (GSS:  PSl 
in  which,  for  a photovoltaic  system,  the  large  solar  arrav  is 
separated  into  smaller  segments  or  subunits,  mined  together 
in  a linear  array  oriented  along  the  local  serircat  Farrh 
pointing  »f  the  power  transmitting  antenna  is  achieved  by 
locating  it  at  the  lower  end  of  the  solar  array  ~ 

Central  Power  Sjfiknw 

R ( 'apwtu 

Jet  frugal  wuc  lafe  . CaW  Inst  of  Tech  . Pasadena  Mar  77. 

IMJp  NASA-CR  IJ26M.  JPt  DOC-900-7S0 

NTt-USIlIWI  PC  Ada/ Ml  A0 1 
Orbital  voter  power  plants . which  beam  power  to  earth  by 
mcrowave.  arc  compared  with  ground  based  solar  and  con 
ventional  have  load  power  plants  Candidate  systems  were 
identified  for  three  types  of  plants  and  the  selected  gtent 
designs  were  then  compared  on  the  basis  of  economic  and  so- 
cial costs  The  representative  types  of  plant  selected  far  the 
comparison  are  light  water  nuclear  reactor,  turbines  using  low 
BTt ' gas  from  coal,  central  receiver  with  steam  turbo-dectnc 
conversion  and  thermal  storage,  sihcnn  photovnkaK  power 
plant  without  tracking  and  including  solar  concentration  and 
redox  hattery  storage,  and  silicon  photovoltaic* 

NASA  PHILOSOPHY  CONCERNING  SPACE  STATIONS  AS 
OPERATIONS  CENTERS  FOR  CONSTRUCTION  AND  MAIN- 
TENANCE OF  LARGE  ORBITING  ENERGY  SYSTEMS 
R.  Freitag 

J.  of  the  British  Interplanetary  Society 
Vol.  30,  no.  7,  July  1977, 
p.  263-271. 

POWr'  oAT  Alt  ASTrO NAUTICAL  ENERGY  SOLUTIO:. . 

Spaceflight,  vol.  1J,  ™ • 3,  March  1977,  p.  82-89 


Pr  i not' ton/TVIAA  Con  for  moo  on  Soaon  Manufac- 
turing Facilities,  3d,  Prinoeton,  N.J.,  1°77. 

Snaoe  rranuYacturinn  facilities  II  : pro- 
ceedings of  the  'Ttiird  Prince  tnn/\IAA  Cbrr- 
ferenoe  ►lav  9-12,  1977  / edited  by  Jerry 
Hrey.  — New  York  : American  Institute  of 
Aeronautics  and  Jetronautics,  1977. 
xi,  356  p.  : ill. 

Assessment  of  Satellite  Power  St  at  ions/ Robert  A Summers  and  H.  Richard  Hlieden.  I KI)A. 
and  ( harlcs  0.  Hloomquist,  Planning  Research  Corporation  p.  ^ 6 — 

N77  30412*1  Lit ll«  lArthur  Dl.  Inc  Cambridge  Mui 

EVALUATION  Of  40 LAN  CELLS  FON  POTENTIAL  APACE 
SATELLITE  POWER  APPLICATIONS  Final  Report 

I Jun  1977  56  p i.H 
(Contract  NAS9  152941 

(NASA  CR  151498)  Aval  NTIS  MC  A04/MF  AOI  CSCL 
10A 

Th#  evaluation  tocuMd  on  in.  Mo*ing  ubiKM  III  the 
islstive  mams  ol  attatnatnra  sol.'  coll  material*  bmd  on 
performance  end  availability  12)  the  bast  manufacturing  methods 
for  various  sols'  can  options  and  th.  effects  ol  ulwnaly  l«ga 
production  Mhmm  on  then  uftmai*  costs  and  operational 
characternt.es  131  tha  ataas  ol  uacptani)  e>  achieving  large 
salat  call  pioductron  mtutnas  14)  th.  effects  ol  concanltaiion 
talius  on  solar  artsy  mass  and  system  performance  151  th*  factors 
mMuoncmg  sots*  ca*  Ida  m tha  radiation  *nvvunm*nt  during 
transport  lo  and  m geosynchronous  orb.  and  14)  the  mm  a I 
conducting  solar  call  manufacturing  op.iations  m specs  Author 

A77  51532  Space  solar  power  versus  space  commun.ee 

lions  S K SeiSet  (Swiss  PTT.  Berne  Switzerland)  Intemifortl 
Attroneulicet  f&Jmttan.  tniemjtiansJ  Asfronautrca/  Congrra 
Ttifi.  P'tfur  C/« hos/ova*  ia.  Sept  2$  Oct  7.  19/7.  Piper  7/  65  8 
p.  8 rets 

S*nct  a spare  solar  power  station  will  occupy  the  same 
geostationary  orbit  as  communicetrons  sets Sr l and  will  also  use  the 
RE  spectrum  lor  transmission  there  most  be  a tradeoff  lelseeri  the 
two  types  ol  spacecraft  in  terms  ol  resource  allocation  ol  orbit  and 
spectrum  This  pNrer  briefly  reviews  de-ign.  operating  and  cost 
factors  lor  both  types  ol  tpace  system  and  emphasizes  resou.ee 
constraints  and  comparative  benefit*  The  solar  power  station 
concept  is  criticized  as  being  cost  inelfective  8 J 

SOLAR  SATELLITES x SPACE  KEY  TO  OUR  POWER  FUTURE. 

G.R.  Woodcock. 

Astronautics  6 Aeronautics,  v.15,  no. 7/8, 

July/Aug. I 977,  p.30-43. 


W77  33400*1  Maternal  Aaomvics  and  Specs  Amtw usnehon 
Cyndon  ( Johnson  Spar.  Cent.r  Houston  Tai 

SOLAR  ROWER  SATELLITE  CONCERT  EVALUATION 
ACTIVITIES  RERORT  VOLUME  2 DETAILED  RERORT 
Rrogrea#  Report  Jut  1974  Jun  1477 

\%11  1166  p rth 

INASA  (M  7494?  JSC  12973  Vol  21  A..j  NTI5 

MC  A 99/ ME  AOI  CSCL  10A 

Comparative  data  at.  ptasantad  among  vanous  design 
approach.",  to  thermal  engine  and  photovoltaic  SRS  I Solar  Rowe. 
System!  concepts  to  piuvnia  criteria  lor  sale  tmg  the  most 
promising  systems  lor  more  deterted  detention  The  metor  areas 
at  the  SRS  system  to  be  cammed  include  voter  cells  microwave 
l»wei  transmission  transportation  structure  reel enne  energy 
payback  resources  and  enve  on  mantel  issues  Autt-r  • 


TL 

797 

.P65 

1977 


N74  21411*|  Hehonei  Aeronanhce  end  Spec.  APmm  .suottor. 
Waehmgton  D C 

SRAC4  SOLAR  ROWER  D< 4CRIR TION  04  CONCERT. 

RESULTS  04  RRELIMINARV  STUDIES.  REOUIREME NTS 
FOR  EVALUATION 

30  Mar  1977  21  p 

(NASA  TM  794341  Avert  NTIS  MC  A02/MF  AOI  CSCL  10A 


The  nation  a activeZy  pursuing  attamat*  sources  at  energy 
bacausa  el  the  probe* me  or  concerns  rotated  to  obtammg  requued 
energy  tor  the  future  from  at  gas  nucteer  and  caal  sources 


mg  coots  ol  other  energy  sources  wdl  make  sotar  energy 
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ADVENTURE.:  IN  ALTERNATE  ENERGJf  DAVTD  M.  BIS3EGGER 
oOLAR  GREENHOUSE,  by  Edward  Vfcran* 

Popular  Science,  vol.  2lU,  no.  1*,  April  1979,  p.50-52. 

This  nmptct,  aaay-to-build  *1 
lAchnl  »»ltr  iramhouw.  located  m 
Phoenix,  Arir , provides  an  ideal 
space  for  growing  vegetables  in 
winter  without  using  any  auxiliary 
power  for  heat  Likewi.se,  in  sum- 
mer. no  exhaust  fans  are  required 
to  prevent  overheating.  Dave  Bis 
segger  designed  and  built  the  struc- 
ture for  juat  $27 IS,  including  $H5  for 
the  coat  of  the  aoiar  components 


XU  mill  M<mii  twi'tfi  m*i  (Jordan  Com 

tOLAM  pond  cowctris  ou>  and  new 

T S Java.'..  Mtctsaal  f tatu  and  Joe  Mandanon  1979  7 p 
e> mmm  ai  th.  14di  iniataos  Inatg,  Coe fng 
Cool  Boaton  5 10  Aug  1979 

(Contract  tG  77  C 01  «042i 

‘MRI/TP  35  206  Coni  790003  3)  A.aH  NTIS 

HC  A 02  Mf  A01 

Ddlenii  types  at  sola'  pond.  o.».  conwd«>«d  It  on  in# 
way  1900-.  to  the  p'«»i  San,  pond,  tu  Mil  ic  coat*  a 
nont-omract.ng  pond  StuHtm  sot*.  pond,  watt  n,Mt.gaiad  by 
Sfsuman  anti  WitK>«  m 1906  a d 1907  and  curranti,  batng 
tludw:  by  Liw'trvt  uwmtn  laboalonn  Swad.a*  --  t~“f- 
to»*  a>«  studying  a [ymanaiwi  o*  sola'  (uNnei  and  MW 

.to* age  m a pond  -over  conftgutalton  In  addition  in.,  a at. 
tharmocl.n*,  t tpM  .n  'a>ga  bod*.  of  «*at»r  as  in  large  raagryons 
Tha  vanous  type*  of  sola'  pond,  ata  sunrayad  and  TSa  Dost  of 
lh*  '<Was  at.  ronbrwl  to  \vnttin-t.  w.  concept.  A nay. 
sotat  pond  ronedpt  is  pt. sanity)  atfuen  combtnas  tn.  good  ImIu'M  ' 
of  connecting  and  nonconeactmg  Katty  pond.  OOf 


THERMAL  ANALYSIS  IN  THE  FOCAL  SPOT  OF  A SOLAR 
FURNACE.  Enrico  Lorenzini  and  Marco  Spiga. 

Solar  Energy,  Vol  22,  no.  6,  1979  p.  515-520 


AXatrar!  fhr  papei  dr«l»  the  aa  .Mical  drlcnnm.tton  drpradm!  lenpenfare  dtanhebor 

placed  m th e focal  plane  of  the  garaht  lualal  an rt.a  ■><  t sol*  furwre  Several  tfcJeteai  heal  gafse.  are 
aad  wwe  graphs  are  shown 
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SoUr  boiler,  get  hot.  Robert  B.  Aron.on. 
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Intersoeiety  Energy  Conversion  Engineering 
Conference,  14th,  Boston,  1979. 

Proceedings  of  the  14th  Int  crsoclety 
Energy  Conversion  Engineering  Conference, 
Boston,  Massachusetts,  August  5-10,  1979. 
— Washington,  D.  C.  : American  Chenlcal* 
Society,  cl9  79. 

79901b 

Peispectives  on  Developing  Country  Solar 
energy  Applicatons,  R.  Hamakumur  and  1C  i 
Beaver s g3‘ 

799017 

Solar  Collector  as  Heat  Pump  Evaporator 

S K.  Chaturvedi.  A S.  Roberts  and  V Mei ' 99 

799018 

Open-Cycle  Solar-Powered  Chemical  Heat 
Pump  Storage  Systems,  HI  Robison  and  S H 

Houston 

799020 

Conversion  of  s»l.r  c-_ 

Energy  (islnr  4mm  f‘  *°  Chernies! 

Un.Y„d/7, r.c. 

799019  1,4 

System  (HYCSOS)  H PurnP  Power 

1 h.  Cormon  and  P.S  Moritz  109 


UNDER  GORUND  THERMAL  STORAGE  IN  THE  OPERATION 
OF  SOLAR  PONDS. 

A.  Akbarzadeh  and  G.  Ahmadi 

Energy,  vol . 4,  no.  6,  Dec.  1979,  pp.  1119-1125. 


Abstract— The  1 her  mil  interaction  between  4 Urge  ioUr  pond  and  the  surrounding  groon.1  it  considered 
tor  4 given  sinusoidal  variation  of  the  temperature  at  the  bottom  of  the  pood,  the  time  dependent 
temperarure  profiles  in  the  ground  are  calculated  and  the  corresponding  heat  Auies  to  or  from  the  ground  as 
function  of  tune  »re  obtained  The  temperature  variation*  m the  ground  for  several  years  are  plotted  and 
the  heal  Iranifct  between  the  volar  pond  and  the  ground  thermal  storage  is  dtvctnved  The  cfhoency  of  the 
beat  recovery  it  studied  and  its  significance  it  pomlcd  out 
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SUN  ON  THE  WINGS 


Aerospace,  vol  6,  no  7,  August /September,  1979 

P-  26. 


Icarus  made  the  fatal  Ttistake  of  flying  too  close 
to  the  sun,  hut  Fred  To  and  David  *.'i  Hi  ams  depend 
on  the  sun  to  ret  their  most  unusual  airrraft  off 
the  r round. 
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9tti.  fcoiar  distillation  titavons  frer-  r 

lixJo*  Cat*  u.*.  t Si  Z 

Prt>ore*n  report.  »97o  - Due 

1 h/MUMHKiM,.  * t, 

S^vtc.  So,  in^M.Mt, 

ft*  co!u§tcss 

**30  tftMff  A/gauir  Nrlunrl  Lj6  Ik  Cwnpnmfin  Vlvutog, 

Our 

stasiutv  consiocnations  anq  a oousif  oiffusivc 
coarvtcno*  momi  pos  solas  rows 

I I H UvW  1 Va  j 1 5*  Apr  1979  4?  p nrH 

Peperrt)  pMnrly  u.fh  I*,  son  dim  . Urban, 

(Contract  W 31  109  eng  38) 

Akl  Cl  79  34|  Ava4  NTlS  HC  403  Mi  A01 

4 boat  *ursr,y  .*  made  on  lln  b«*<c  pn.iplm  curtunt 
and  economic  ad.antaues  ot  saiusrry  grarVem  cola'  pom*  4*  volt, 
cotter  h r*  and  mmon  Attention  n fucutad  u the  autsrerr  ot 
*l4fi4if f and  prrirteni  nntng  rmuln  ,r,  iurcmmiut  *nd 
<l«cu**«d  Detail*  ot  ttse  du>i«,tion  o t three  drmenwonaf  il«ta.i> 
cnieti,  for  rhermohalme  convection  ceilh  linear  yrrdcnli  or, 
prevented  Ter.  *,,  question*  pertarmrsq  10  uaMly  am  posed 
whose  answer*  r»u*t  br  wrrgtil  Itvough  eurmrve  ,ne*y1*  a*  and 
numerical  >tw«  Possible  nr, mods  ot  gy  gKli  toward  enhancing 
.or,,  pond  statni.tr  a**  also  discussed  For  the  rwmer.cet 
Mrxt.es  ol  po-rd  teiimor  and  .r  ibdt-y  characteristics.  4 Orutm 
drHosnre  convection  mortal  rs  proposed  The  modal  can  t>, 

Curutrui  tad  by  v.h.hng  iha  three  rhtrmmronal  fhermohydrody 

nanec  compute.  coo.  COMMIX  SA  luBowusg  m.  naceeeem 

ourtmad  computational  plarr*  am  rwscobad 
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DETERMINING  THE  THERMAL  LOSSES  TO  THE  ATMOSPHERE 
FROM  A SOLAR  STILL 

G.  N.  Bobrovnikov,  B.  M.  Aehllov,  0.  S.  Kamilov, 
S.  Kakharov  and  A.  Odinaev 


Applied  Solar  Energy,  vol.  15,  no.  4,  1979,  pp. 

fa. 

A method  1b  given  for  calculating  and  determining  thermal  losses  through 
the  transparent  Insulation,  bottom,  and  side  walls.  The  calculations 
were  carried  with  the  aid  of  a NAIRI-2  computer  for  a broad  range  of 
lnltlal-data  numerical  values  In  order  to  study  the  way  in  which  vari- 
ous parameters  affect  the  Intensity  of  heat  exchange  between  the 
transparent  Insulation  and  the  environment. 


NIO  168704  Nnw  Menco  Energy  Ins!  Las  Cruces 

BO  LA  A POVYE9ED  AGRICULTURAL  I A RIGATION  PUMPINO 

FmI  Report  1 Jun  1976  29  fwfe  1979 

G H Abernathy  and  T R Menem.  15  feb  !979  31  p refs 

PB  299294  9 NMEI  3D  Avail  NTIS  HC  A03/MF  A01  CSCl 
02C 

A solar  powered  irngelion  pumping  system  '*'•*  Tnugned 
end  ii,“b  ‘ ,t  Willard  New  Mearco  In*  system  *ncc>rroreted 
an  aasi  wait  onantad  field  of  peiebotic  trough  so*at  collectors 
to  hast  oJ  The  hot  oil  in  turn  healed  freon  erhrch  drove  a fvgh 
Miaad  ! urbane  connected  to  the  irrigation  pump  In  coniunctron 
.with  the  ml  a ' pump  agncullural  experiments  mere  conducted 
Theee  included  dnp  wrigetion  of  typical  food  crops  the!  could 
be  grown  in  the  area  GRA 


St  79  32990#  Mound  Lab  Miemiebu'g  Ohio 

(VALUATION  OF  A LARGE  NONCONVE  CTIVE  90LA9 
POND 

Leyton  j Wittenberg  end  Merc  J Herne  1979  12  p -wH 

Prmwd  at  the  Solar  Energy  Storage  Optrons  Workshop  See 
Antonio  18  Mai  1979 
l Contract  ft  76  C 04  00531 

<MIM  28001  OP:  Conf  790328  2l  Ave4  NTIS  HCA02  M»  A01 
The  ape'etionel  performance  o*  one  of  if*  lergeef  ‘ -iie  ni 
•w  «re<Ae'  1 sole'  ponds  m the  world  e evaluated  This  •»». 
pond  was  constructed  by  the  Gty  of  Miamwbu'c  or  ampm^y 
a^eeact  to  the  Mound  Facility  Data  are  collected  on  the  r~~— 
Ihermei  cycle  characteristics  of  Ihis  combined  sole'  energ. 
coAector  end  thermal  storage  system  end  system  performance 
* •••fueled  based  upon  models  developed  at  several  umverarty 
research  ponds  qq. 


M89  1 694(1  Midwest  Research  Inst  Golden  Colo 

TMBNMAl  ENERGY  9TORAOE  EON  90 LAN  APPLICATION 9 
AN  OVERVIEW 

Charter.  Wyman  M#r  1979  123  p re*s 
iCemrert  EG  77-C-01  4042 

tSCNI/TP  34  089  Avert  NTIS  HC  AM  Ml  A01 

The  economic  role  of  storage  for  solar  home  heetmg  and 
stand  alone  electric  plants  ere  cammed  factors  wfuch  aNert 
the  economics  of  storage  ere  discussed  The  costs  end  storage 
caper  ties  of  represenlehve  sensible  end  latent  heat  storage 
mater-els  I't  summanyed  Venous  modes  of  operation  am  Win 
pres  anted  *or  thermal  storage  by  reversible  chemical  ’secmon  ■ 
Containers  end  heat  eechengers  am  reviewed  to  Auetrete  pneedee 
approaches  to  mducmg  storage  costs  Revervble  reaction  storage 
and  gas  solid  reactions  are  shown  to  have  desirable  ettnbutes 
for  sola  energy  storage  DOE 


CALCULATION  OF  THE  OPTICAL  CHARACTERISTICS  OF  HUE- 
POWER  TWO- MIRROR  SOLAR  FURNACES 

S.  A.  Arlmov,  Kh.  M.  Mallaeva,  I.  I.  Primate v,  T.  7. 

Rlshiev  and  S.  Kh.  Suleimanov 

Applied  Solar  Energy,  vol.  15,  no.  ",  1070,  do.  ?3- 

A calculation  scheme  for  large  solar  furnaces  Is  considered.  The  re- 
sults can  be  used  in  designing  large  solar  furnaces  and  solar  electric 
power  plants  of  tower  type. 


*80  1(588.  Economics  Si  .list  ICS  and  Cooperatives  Sennrw 
(Vesh  no’iir  0 C Net  one!  Econom.ce  On 

IOLAN  ENERGY  EON  AGRICULTURE  RE-  1|W  Of 
KE SEARCH  f met  Report 

A K Trotter  W G Heid  Jr  end  R G McEhoy  Aug  '9  79 

P8  298088  1 ESCS  67i  Avail  NTIS  HC  AOS'MF  AO’  CSCl 
329  ... 

fnfrgv  uM  m VfiOwt  IflMCuHurll  |ppkl«fOn»  * 
KTitimeruvr-  Grain  dry  mg  heating  end  coding  of  greenhouses 
end  rural  residences  heetmg  livestock  shelters  dnrmg  cops  other 
then  greir  food  processmg  end  gef«n  ere  ihscussed  An 
eiptoretory  economy  eisessmem  of  toier  energ,  te* 


SOLAR  PROCESS  AND  MAKE-UP  AIR  HEATING. 

Building  System  Design,  vol  76,  no  4.  June/July  1979. 
p.  23-32. 


FIRST  COLA?.- POWERED  KA.T3D  FLI^-T. 

*aft  Sag  . IQ  1 51,  no  10,  October  1 7,  >, 

r.e  15-l6e 
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SOLAFt- POWERED  AIRCRAFT  TAKE  TO  THE  AIR. 

Flight  International,  vol  115,  no  $662,  p.  1721.,  26 
1979. 

UK'S  FIRST  SOIAR  AIRCRAFT  TAKES  OFF. 

Plight  Internatlo.ial,  vol  115,  no  3667,  June  30,  1979, 

p.  233,6. 

also  picture  p.  2351. 

Polar  Powered  irrigation 

by  F.G.  Dawson,  0.  Alexander  A P.L.  Hof.nai  n 


SOLAR  WATER  PUMPING,  by  Mehdi  N.  Bahadori. 

Solar  Energy,  vol.  21,  no.  4,  1978,  p.  307-316. 

The  u»»nopiet  o*  kot#  «Ht<  «re  biKfly  drunttfd  Tht 

mfchmtcsl  mrr^y  needed  »o*  IMA pi  09  wv«tr<  m«y  hr  pujJurtd  by 
rtwrimotlynimjc  o«  d.iect  convrrvon  nwiKitfv  In  ttwifnu4yn«TK 
conveuton  1 fluid  w»th  high  inttrrtii  mngy  * pnxluctd  in  voUf 
uillfctori  of  tuncentiilon  T hr  internal  rrwtyy  of  the  Nu>d  m«y  hr 
u1»l*/rd  m R«nkinc  . Bfjylon . or  Si'Hingcydei  Of  m urojfly 
dnignfd  dr vwfv  The  nature  of  •rngjtton  m the  a«>d  rtfum  cell*  for 
w Altered  main  pumtang  .t  Abort*.  hence  wna*>  ioUf  pumpi  Thrvr 
iMinipv  may  be  matt  produced  and  dH'veftd  ro  the  wtt  The  dw#ci 
coneevvon  indudrt  pholuvoMau:.  iN-fifujpieclitc  and  lhnmi.«K 
(NuLfun  W«th  the  cut  refit  pr*crt  of  to*  a*  cells  ptiolofoitac  mater 
|n«mp*n9  wemt  to  lie  economically  competitive  m*«h  the  cunent 
tolar  Hankme  cycle  tyttem  *»  The  powv*»  renyr*  of  tie  low  5 kMT, 
etpecially  when  both  tytlemt  have  to  lie  imported  by  a dnHopng 
country  I Author  I 


Sutiworld , Vol.  3,  No.  5,  1979,  p.  122-125  INDUSTRY  WARNS  UP  TO  SOLAR  ENERGY  USE. 

The  technology  is  here,  but  the  price  is  still  high.  Chem.  Engineering,  v.85,  no. 20,  Sept . 1 1 , 1978,  p. 114-16. 


SOLAR  SEWAGE  TREATMENT- LOW-TBCH  SYSTEM  HARNESSES 
NATURAL  PROCESSES. 

Frank  Baylin.  . -r  1A/ 

Popular  Science,  vol  214,  no  5,  1979,  P*  >_1C  • 


A number  of  demonstration  units  will  go  onstream 
this  year  to  provide  solar-fueled  process  heat 
for  miscellaneous  industrial  applications. 


Luw-Oost  Pool  Heater 
by  R.  Swindell 

Snnworld,  Vol.  3,  to.  5,  19^9,  p.  132-135 


! o-it-yourself:  a tricklinr  water  pool  heat  .-r, 

A 79  50344  CoocnWition  at  • c. «*»*«,  toUi  fucnie.  M 

M Cobble  W C.  Hull.  «nd  E.  F ThAchef  INt»  Mwico  Sue 

UnivAWtv.'  L4»  Ciucav  N I. 

proo-r<l,nm  ot  «M  T*,e,rty  frith  Anr»j.l  Tedm-c^  Meeunij. 

S.  »«..  >.  •«» 

Picmwcl.  IM.,  InUtluU  ot  Envxonmeoul  Scwoee*.  19  P 

A uUl  turn**  conMt.ng  of  1 of  r«oKitioo  the 

l(ick,  the  win  *nd  * hyinxUolorf  of  roolul.on  lh*«  h«  * teeu‘  " 

common  with  the  p»*ola«  « — «"  * 

nonuneform  «jn  th«  concentution  of  • unifofm  *,n.  »nd  »* 
cuncnu.oon  *,th  rm.ro,  .-<0.  The  th~..»«l  •«*•»« 

*„h  oocmcnul  r.mlW  for  , *>«•»«  »Ur  furo*^ 
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rt  Palz,  Wolf  u* ng 

1056  Solar  electricity  ' an 

• PJ-I  dpproach  to  solar  energy 

»alz.  London  ; lostnn  I 

I yid. 

kv,  292  p.  : in.  ; 26 

Solar  heat  applications 
>2  3 31  Solar  water  heating 
*2  3 3 2 Solar  heating  of  swimming  pools 
■2.3.3  3 Solar  dryers 
■2.3.3  4 Solar  cooking 
■2  3 3 5 Space  heating 
2. 3.3.6  Air  conditioning  and  cooling 
2.3.3  7 Desalination  of  water 
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/-*t*  Royaf  Society  oMondon  6 ' Feb. 7, 

Philosophical  Transactions,  1980 

Ser.A,  v.295,  no. 1414 

SOLAR  ENERGY.  (A  discussion  held  Nov. 15-16, 1978. 
Organized  by  George  Porter  and  William  Hawthorne). 

Si*  Hermann  Bondi,  F.R.S.  „ __ 

Indirect  utilization  of  aolar  energy  9*  ^ L 

Diuuitton:  ].  W.  Jeffery 

The  atmosphere  ran  be  regarded  as  a heat  engine  converting  solar  heat  info  the 
mechanical  energy  of  wind,  which  in  turn  generates  wave*  on  the  surface  of  the  sea, 
so  that  both  wind  and  wave  energy  can  readily  be  traced  back  to  the  solar  input. 

11  ir>J  en/rgy  used  to  be  a ma/ir  source  of  power,  but  gave  way  to  the  mui  h cheaper 
and  more  reliable  source  presented  by  coal.  Looking  to  the  future,  we  can  certainly 
make  much  better  windmills  (15%  elhnmcy  was  perhaps  the  best  in  the  past)  but  the 
improvement  in  size/cost  ratio  with  increasing  size  drives  one  to  large  structures.  A 
preference  for  disaggregated  supply  is  needed  to  put  even  medium  sized  aero- 
generators  into  the  running,  and  a house-by-house  supply  would  require  quite 
sizeable  structures.  Really  big  structures,  especially  on  the  favoured  hill  top  sites, 
would  raise  environmental  questions  that  might  drive  one  to  off-shore  locations, 
though  of  course  these  may  well  involve  increased  costs.  Vertical  axis  as  well  as  hori- 
zontal axis  machines  are  being  studied.  Isolated  locations,  where  the  competition  is 
less  severe,  might  offer  the  first  chance  of  economic  viability  without  going  to  vers 
large  size*. 

liavt  enrrgy  has  the  great  merit  of  being  dependent  on  a non-local  supply.  In  pat 
ticular,  the  longer  waves  with  their  high  energy  content  may  originate  hundreds  or 
even  thousands  of  miles  from  the  scene  of  exploitation,  and  so  the  system  has  a steadi- 
ness much  greater  than  might  be  expected.  Indeed,  ihr  LT  K is  located  in  one  of  the 
World’s  most  favourable  positions 

Engineering  exploitation  is  made  difficult  by  the  need  for  the  apparatus  to  survive 
the  wildest  conditions  and  by  the  fact  that,  in  many  devices,  the  input  is  a large 
force  with  small  displacement,  a form  of  power  for  which  there  is  little  practical 
exfierirncr  in  its  utilization.  A variety  of  devices  are  being  supported  so  as  to  establish 
where  we  should  concentrate  our  effort  The  |>o(ential  size  of  the  resource  and  its 
seavtnal  phasing  in  line  with  demand  make  this  a most  essential  held  of  renewable 
development. 


SCLAR  STIER Tt  IKSTALLATICHS  FOR  RJKPT:»G  IRRIGATION 
WATER,  by  J.  T.  Pytlinski. 

Solar  Energy . vol.  21,  no.  4,  I97S,  p.  255-262. 

Sol*  radiation  reach**  the  «Brtace  o»  the  earrti  a m 
larmittent  due  to  atmospheric  condition,  and  the  rourmn 

of  the  earth  This  intennittence  and  variability  inherently 
Umit  the  useful  consersion  of  solar  radiation  by  requiring 
either  intermediate  storage  of  enerjry  or  application  to  a 
task  where  intermiftcncy  is  acceptable 
The  pumping  of  irrigation  water  is  an  operation  where 
normally  intermittent  operation  may  be  ac  cptable  This 
fact  plus  the  potential  economical  benefits  to  he 
obtained,  has  instigated  the  research  in  this  area  And 
since  this  problem  is  basically  that  of  converting  solar 
radiation  to  mechanical  energy,  it  is  sery  much  related  to 
past  efforts  to  de»ek>p  ' solar  engines  which  might  be 
used  for  a number  ol  purposes,  e g to  power  irrigation 
systems 

Various  historical  surveys  of  solar  cnergs  espenroents 
have  been  published  |M|.  not  any  one  ol  them, 
however,  has  been  purposely  addressed  to  the  subyeu  uf 
past  developments  of  solar  powered  irrigation  systems 
Therefore,  the  objective  of  i!m«  paper  is  to  present  an 
overall  picture  of  the  past  effort,  which  base  lead  to  (he 
present  progress  in  this  field 

r.  AA  |»'  .I»h%«I) 

n * - * - i J « 

* . N.  f'or«e 

^jnwr-rTd,  Jo),  % Mo.  % * **  1 97°,  a.  to  - 

Solar  energy  saves 
fuel  in  a soft-drink 
factory. 


saijf>!  L^OKS  AT  T"f  SUN. 

A.  A.  M.  Sayigh 

Sunworld,  Vol.  7,  No.  2,  May  197s,  o.  46-49. 
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TJ  International  Svnnosiun-Uorkrhon  on  Tolar 
‘*10  Energy.  Cairo,  107A. 

I.'.toi'ncti'r.al  Symnosiur-Uorkshon  oi 
1^7^  Solar  E-.erev  : fnvnnoslun  lectures],  16- 

?2  Ju-.a  107?,  Cairo,  E^yot  / presented  by 
Clea.i  Pp.srpy  Research  Institute,  University 
of  Mlr.nl,  plorldn  ; sponsored  by  National 
Science  Foundation  ; edited  bv  T.  Ne]at 
Vezlroplu,  f’oner  V,  Hlser.  — fs.l.*a  n 
USr  OF  SATELLITES  IN  SOLAR  APPLICATIONS  jy ± * * 

r,,Uv7Uy  °“*1 

t^“^;.U"1Ver',t>  °f  P'tr°U“  — «“«•>*.  »-hr.o. 

SOLAR  BASED  AGRICULTURAL  SYSTEMS  FOR  THE  MIDDLE  EAST/  \ S ) 

A.  A.  h.  Saylgh,  University  of  Riyadh.  Riyadh.  Saudi  Arabia 

ENERc'r  roR  «» 
c.  Atagunduz,  Ege  University,  Izmir,  Turkey 

INEXPENSIVE  SOI -AN  ENERGY  UTILIZATION  TO  IN  HUMAN  SETTI EMENTS 
A.  Bowen,  University  Of  Mi-,.  Coral  Cables,  ^1^““ 

SOLAR  ENERGY  PLANNING  FOR  DEVELOPING  COUNTRIES  A ')  * ~ 

T.  Khalil,  University  of  Miami,  Coral  Cables’  Florida,  U.S.A. 


^^^^L5^EDfs^^rStLs„isnu » « 

SunWorld,  vol  3.  no  3.  1979,  p.  76-85. 
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WASHING  CANS  OUT  WEST, 
lor^en  Vindum  6 Keith  Bentz 
Sunworld,  Vol.  2,  No.  2,  May  1978,  p. 

The  US  Department  of  Energy  it 
sponsoring  a number  of  programs  to 
develop  solar  energy  systems  for  indus- 
trial process  hot  water  In  one  of  the 
most  promising  of  these,  Acurex  Cor 
poration  is  working  with  Campbell 
Soup  Company  and  National  Canners 
Association  to  test  a soUi  industrial 
process  hot  water  system  at  the  Camp- 
bell Soup  Plant  in  Sacramento.  Cali- 
fornia 


35-37. 


A80  11343  A cheap  mtdud  of  improving  Dm  pertor 

nunca  of  roof  type  toler  itrlU  V A Alnirit  and  C U Ouio 
University.  I agn  Nigenal  Solar  (nergy  vol  23  no  3 
19/9.  p 2/1.?/? 

The  Paper  presents  the  reu.lt i ol  « leu  tomp^mg  the 
performance  of  two  typei  o*  roof  type  to'er  stills  It  ri  reported  that 
(hr  trie  of  charcoal  lo  line  Ihe  hann  of  a typical  Mill  teurlu  mi 
imp* over!  productivity  The  charcoal  n used  lo  ivduce  the  therm* 
•neitia  ot  the  still,  which  it  pom  trie  toi  the  following  leaumt  HI 
chaicoal  eahiluts  cepiHary  action  and  n hence  capable  of  maintaining 
a weiierl  unlace  whenever  it  it  peihelly  immeited  in  a liquid.  121 
dia'COal  etnnibi  incident  radiation.  and  131  the  rough  unlace 
icrlte'l  rather  than  reflect!  incident  ladialion  which  leducet  re 
tlecteil  'inset  In  conclusion  it  it  noted  that  the  pioducticm  rate  it 
mciea.*d  the  moil  in  the  morning  and  on  loudy  days  when  veluet 
of  direct  rediahon  at*  low  M E P 


JOSEPH  ORR'S  FABULOUS  "WJT)  HEAT-STORAGE"  SOIAR  GREENHOU"  i 
Tl<e  Mother  ?iarth  News,  no.  51,  May /June  1978, 

P-  9^-97. 


DI9FCT  USE  ^F  SOLAR  ENERGY  FOR  WATER 
S.M.A.  Mous f af a and  G.H.  8ruse*itz 
no.  2,  1979,  p. Ik  1-149. 
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eftcKncy  of  a t,phal  bauo  ,,pc  tolar  detaimalroo  ^Z  " 

encrit  alOizaiiuo  arr  bat.,,  icmpc.ahnc  coodenvul  surtax  r.ral^ru  ^ ,*'n'  **“'** 

reflccUM,  and  thermal  radiation  from  the  wtfKt  '°"Pr'*'ure  ■»« 

* *oU  s.Jl  TV  (Nv.  , » uMar  detain*!.,  piaw a?  * ■U',M  *** 

Ihe  plant  havn  and  by  ihc  feme  ol  the  laical  beat  ol  condcr.wtiun  * ‘ *+!•***  hum 
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SOLAR  AND  WIND  ENERGY  APPLICAH  3NS  IN  HJWAII , by 
George  T.  Kolde,  and  Patrick  K.  Takahaabi. 

Solar  Energy,  vol.  21,  no.  U,  1070.  o.  2<yT-^05. 

UMIKI  I be  siudy  oa  total  ladsatma  and  ward  power  ippti.alioat  ft  * fatal  af  thr  warn'  Suar  M Ht>w  sofar 
HUvatn  propara  Faplu nag  raattHUatt  putito nud  wllaim  from  flw  Ch»orSiarar  of  Fjsrrgs  *rtc  of 

Hawaii  and  counties  tccJmotogv  Hwuwa  spernhsts  and  bumtssmen  were  contacted  for  input  into  this 
paper  The  resultant  late  lfT7  survey  it  a broad  implementation  plan  highlighting  seven  l>ptcal  applications— lh»e« 

solar  three  wind  and  one  combination 

It  » as  not  the  intention  of  this  study  to  produce  refined  engineering  econom*  analyses  However  a principal 
objective  a as  to  stimulate  the  development  of  solar  energy  by  assisting  m the  ftrtl  crucui  steps  of  the  ptannmg 
process 

This  Miscstigalion  selected  projects  which  had  potential  for  immediate  implemeni.ition  in  the  St2te  of  Hawaii. 
Variety  in  form  of  application  type  of  engineering  analysis  and  location  within  the  Slate  was  sought  To  a large 
relent  these  haste  premises  wete  well  met.  as  applications  range  from  agriculture  to  aquaculture  to  tourism  to 
education  on  three  islands 

In  salting  degrees  each  project  is  recommended  either  for  further  stuov  or  immediate  implementation  Some 
of  the  economic'  mas  be  dubious,  as  would  he  the  situation  in  most  original  applica:ion«  However  with 
appropriate  goscrnmental  aid  01  incentives,  these  pslot  propels  count  serve  lo  improve  teonpon  of  scale,  spur 
associated  develop— ms  and  » the  long  run,  uapru-c  Hawaii  s balance  of  trade 


SOLAR  POND  STABILITY  EXPERIMENTS,  by  J.  R.  iiCShuK, 
R.  J.  ZaworBki  and  D.  L.  Styrls  and  0.  K.  H«*  1 in  ’ 
Solar  Enerpy,  vol.  21,  no.  3s  1978,  p*  237-* 


Questions  ab.iul  the  long  term  subihty  of  catmUv  gradients  nreesaws  f«  the  proper  operation  of 
noncnnvectm*  salt  pond  solar  coHrrtorfstnrafe  systems  have  been  raised  * carter  fraadliT’c  studies  A cooper* 
live  taperimcm  it  effort  was  eslahhsbcd  between  flatrrfle  Northwesi  I atsnratunrs  and  fheg.-n  State  Universe*  tn 
investigate  some  of  these  questions 

The  results  of  a yew  long  cs  pen  menial  study  arc  reported  with  conctusyms  drawn  to  date  from  partial  dau 
reduction  Although  severe  modeling  problem-  wen  encountered  generalU  encouraging  observations  about  the 
Oabrlitv  of  these  thermo  habne  systems  werr  made  Masmosm  bottom  temperatures  of  ’n't  were  obtained  »»  a 
result  of  insolation  levels  below  those  occurring  m he* d installations  Stable  temperature  gradients  ranging  from 
ItCWf 'm  were  observed  Slow  top  and  bottom  mu. mi  layer  growth  wa  (he  onls  faihire  mode  noted  despite 
attempt'  to  introduce  m*t abilities  at  mleimeshaie  levels 


SOLAP  PONDS. 

Samuel  Walters. 

►lech.  Eng.,  v.100,  no.l,  Jan.  1978,  p.52-3. 


The  collection  of  ttolar  energy  on  a 
large  scale  for  power  plants  or  major 
facilities  magnifies,  the  incompletely 
solved  technical  and  economic  problems 
of  residential  solar  utilization  systems. 
It  has  been  suggested  that  large  ponds 
of  water,  made  with  bulldozers,  could  be 
used  to  collect  and  store  solar  heat.  The 
ponds  would  act  much  tike  conventional 
collectors. 


Solar  Moating  t Cooling,  v.J,  no.h,  hug. 1978. 
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Start*  mi  Ccidhrwte  Fig*  and  MrgeteMee  tn  So Mr  Greeestaooea 

18 

Irsatataation  o*  Sotasr  Furnace  Cuts  Utility  Costs 

20 

- ~ ~ - - ■ ■ — 

Commercial  Building  Retrofit  Completed  in  Connecticut 

27 

Custom  Solar  House  Utilizes  Hybrid  Collectors 

33 

Prototype  Retrofit  Heats.  Cools  house  and  Pool 

36 

Retrofit  Provides  Sail  Heated  Wtoer  lor  400  Tenants 

— hi  ruwufc 

• ^ i s R8 n & J,  S.  Ipor 
Solar  Energy,  Vol.  21,  No.  1,  1978,  p. 

TV  ’TnW*tJt  •"  W • develop  realniK 
"WdMs  for  predicting  solar  mdipnuu  tfonOe,  «, 
and  wmfer  wdh  suspensrom  wfccfc  .o«Jd  be  used 

design  tools  The  cs.stmg  afulys*s|l3.  |4j  exlendtJ 
•«d  generalized  Using  the  models  developed.  studies  are 
Rusted  to  determine  the  local  .hsorptron  of  sofa, 

. ,on  ,n  so,*r  »"d  the  o vena  u>  gam  improved 

understanding  of  the  phenomena  The  effects  of  pond 
depth  bottom  reflectance  anj  melewolofKal  cond.iions 
enthe  local  depos.twn  of  solar  radiation  are  determ.neC 
Ihe  influence  of  additives  lo  the  water  such  as  suspen 
uons  and  pigmenis  and  the  effect  srf  their  drstrdsulKm  m 
'™*r  ponds  and  ocean  water  on  the  absorption  of  colai 
'•dtatasu  .re  truest  igalcd  Sample  n Mecca!  recdic  „f 
presented  graphic aNv  and  discussed  in  the  paper 

A79  332J0  . Oawgn  enmnuenow  and  gnu  im  parlor 

ovwiu.  of  . tolar  pond  J N bevnu  iGowarnmam  Ei^naanng 

Collnqi  JoUwlqurv  India!  J S Saw  and  C P Gupta  (R.iorhna 
ijnim.i,  AonrVrw.  India!  In  3<ariltan  Cordwrcnor  on  Energy,  1st 
H10  m Janvil  Bra/.'  Oacrmbar  12  14.  1978  hooarslrnqs  Vnlum. 

A 1A79  33212  1344)  R.o  d.  Janaao  Unnrrrwdadr  Fadrral  do  R«o 
.triarw.ro,  1979  p 110118  5 raft 

A78  19833  The  circular  cylindrical  rail  actor  Applrcatawi 

lo  a Us  allow  tolar  pond  ataettredv  gvrwraong  rymans  C E Von. 

Solar  fnurgy  vol  20.  no  1 1978.  r 6973  12  tab 
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Heating  & Cooling,  v.3,  no. 3,  June  1973. 

10 

Choosing  a Pool  Cover  to  Conserve  Energy 

12 

Plumbing  a Pool  lor  a Solar  Healing  Syatem 

21 

Solar  Assisted  Heat  Pump  Systems  An  Analysis 

28 

Low  Temperature  Collectors  lor  Pool  Heating  Applications 

9 

Largest  Pool  System  Yet  Cuts  Costs  and  Lengthens  Season 

16 

San  Oiego  Success  Prompts  Sheraton  lo  Solar  Heal  a Second  Pool 

18 

Unconventional  Solar  Collectors  Heating  Above  Ground  Pool  in  Colorado 

33 

Dual  Purpose  System  Heals  Pool  and  Spa 

36 

Jersey  Pool  Season  is  Memorial  Day  through  Labor  Day 

44 

Awning  Configuration  Sa(>«*i«s  Siting  Problem.”* 

ASSESSMENT  OF  SOLAR  APPLICATIONS  FOR  TRANSFER  OF 
TECHNOLOGY,  A CASE  OF  SOLAR  PIMP,  by  Jyoti  K.  Parikh 
Solar  Energy,  vol.  21,  no.  2,  p.  .9-106 

AMtKi  -Fa*  Itx  Urge  and  iiKteetuig  rural  pupulaliua  ■ like  do  flop*  mg  couimtici  decfatriiirrd  udur  ap 
phonon*  could  he  rrkvaai  However.  at*  tolu  mhnoiogict  being  developed  m I be  Uboruonev  prcwotly  lux  to 
ultimately  ht  acceptable  mi  the  held  condition*  The  condition*  which  have  to  be  caliche d before  the  tolar 
application*  could  he  acceptable  are  diKUttrJ  The  tolar  pump  it  r cammed  mi  detarl  * particular  due  to  the 
Mitered  etpretted  by  many  developing  cowilriet  in  tint  tpccrfk  appbearua  A comparative  techno  ccimonuc 
analytic  n carried  out  for  volar  pump*  and  dietrl  pump*  nhich  contadrred  rtcalabon  of  the  d*tel  prne  and  faclmt 
related  to  climate  geography  locale,  toe  cal  and  mctitutioaal  environment  for  I wo  typec  of  uce*  namely  for  dunking 
water  and  for  imgatioa  It  teem*  unlikely  that  a tolar  pump  could  compete  with  the  dvecel  engine  before  the  cottt 
are  brought  down  by  a factor  of  >fl  tO  for  irrigation  purpotet  However,  for  obtaining  the  drinking  water  the  cotl 
reduction  required  it  by  a factor  ktt  than  10  thar  currently  charged  for  Hie  prototype!  Although  tpecdk  trample 
of  Indu  it  taken  the  matters  ate  relevant  Ij  mod  developing  countriec  The  ntnet  J.wutted  for  the  cate  of  a tolar 
pump  are  alto  relevant  to  other  tolar  application*  uted  only  for  teatooal  purposes  since  the  capital  cut!-,  art  high 
and  opetatmg  dievcl  pumps  during  I he  season  would  be  cheaper  for  several  decades 


Solar  Heating  & Cooling,  v.3,  no. 3,  June  1973. 
1 0 Choosing  a Pool  Cover  lo  Conserve  Energy 


A7S48S19  Pnocqdet  and  applicaliont  of  tula#  encfgy  p 

N Chcicmitinofl  INew  aersev  losnuta  of  Technology.  Newark. 
NJ  ) and  T C Hegino  (Pandulk)  Quirk  Aeocialn  New  York.  N Y I 
Ann  Art**#.  Mich  . Ann  Art**  Science  Pubhthevv.  Inc..  1978  2S4  p 
130  rets  $IS 

Hiaoricel  aspects  regeiding  Ihe  utHnWion  of  abler  energy  ere 
cumidrred  ak.nq  with  questions  mneermng  mid#  energy  availability, 
thermal  collection  devices,  thermit  tolar  anargy  applications,  the 
photovoltaic  generation  ol  electricity,  enagy  tiom  the  wind,  or  nan 
thermal  gradient  power,  chemical  conversion  of  solar  energy,  and 
biological  conversion  of  solar  energy  Attention  is  given  to  no  neon 
centrating  collectors  of  the  flat  plate  type,  liquid  cooled  Hat  place 
collectors,  aircooled  Hat  plate  collectors,  evacuated  tube  types  ol 
nonconceotralHq)  cnllrctors  concentrating  collectors,  the  heating  ot 
buildings  air  systems  hydrontc  systems,  the  cooling  of  buildings 
domestic  water  heating,  tolar  rrrgjlron,  thermal  gene** or.  ot 
ctectr icfty  the  Smith  Putnam  wind  turbine,  photucleclrolysi*.  elac 
trnchemiual  pholovultaic  cells,  hydrugwi  utiliration.  the  pruducton 
ol  fit*,  iiosynihetic  biomass,  solid  and  animal  wastes  as  biomass  and 
the  conversion  ol  biomass  to  energy.  f*  B 

S"L«R  DRYING  IN  PAPER  BINS. 

Farm  J.,  Mid-Fob. 1978,  p.H-2  - H-3. 
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Plumbing  a Pool  lor  a Solar  Healing  System 

21 

Solar  Assisted  Heat  Pump  Systems  An  Analysis 

28 

Low  Temperature  Collectors  for  Pool  Healing  Applications 

9 

Largest  Pool  System  Yet  Cufs  Costs  and  lengthens  Season 

16 

San  Diego  Success  Prompts  Sheraton  to  Sola,  Heat  a Second  Poo. 

18 

Unconventional  Solar  Collector,  Heating  Above  Ground  Pool  in  Colorado 

33 

Dual  Purpose  System  Heals  Pool  and  Spa 

36 

Jersey  Pool  Season  Is  Memorial  Day  through  Labor  Day 

44 

Awning  Configuration  Satisfies  Siting  Problems 
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A saanary  of  the  results  of  a survey  of  potential  applications  of  solar  energy 
for  supplying  proces.  heat  requirements  In  the  industrial,  agricultural  and 
cotonerclal  se<  tors  of  California  i . presented,  "iechnlcal,  ecrnomlr  and  Inatitu- 
tluoa:  character  1st  Ira  of  the  three  sectors  are  examined.  Specific  applications 
fer  aolar  energy  are  lUen  dlacusaed.  Finally,  iepl icatlens  for  Calllornla  energy 
policy  .ire  discussed  along  with  rec  >rssendjt  l.r  s f r possible  actions  by  the  State 
of  California. 
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An  alternate  source  to  fossil  fuel  is  needed  for  the  future 
powering  of  the  nation's  irrigation  puirps.  This  alternative  must 
be  economical  to  allow  our  agriculture  to  be  compe» xt i”e  and  rain- 
tain  large  export*  to  offset  the  effects  of  oil  imports.  Ir  an 
effort  to  find  an  alternate,  the  Department  of  Energy  is  spon- 
soring a Solar  Irrigation  Program  (Sir  . Solar  energy  is  n logical 
choice  because  insolation  is  usually  abundant  in  areas  eeq.Jlrinq 
irrigation. 

me  experiment  is  being  conducted  in  New  Mexico  and  another  is 
being  constructed  in  Arizona.  The  New  Mexico  experiment  is  con- 
s^ructed  near  Willard,  New  Mexico.  Tt  produces  approximately  25  hp 
continuously  during  *he  irrigation  season  to  direct  drive  a turbine-, 
type  well  pump  which  delivers  enouqh  water  to  irrioate  IOC  acres. 

I.  u.ilizes  6720  sq  ft  (625  r2/  of  distributive-type  solar  collec-  ' 
tors  to  heat  an  oil  heat  transfer  fluid.  The  hot  fluid  produce: 
supplies  a Rankine  cycle  engine  and  charges  a unique  design  therno- 
cltr.e  thermal  storage  system.  The  Arizona  experiment  will  be  a 
150  kWe  sol.ir  powered  deep  well  irrigation  facility  which  is 
currently  under  design  and  construction.  Other  experiments  are 
being  planned. 
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If  you  aic  planning  lo  install  a solar  pool  healer,  or  arc 
jusl  curious  about  Ihcrn,  tins  publication  is  a must 
SOI.AR  POOI.  IIEATKRS  slarls  with  a dcscnplion  of 
how  pools  lose  heal  and  ways  to  slop  11  Ihen.  il  goes 
on  to  describe  and  evaluate  many  of  the  solar  pool 
healing  systems  now  on  the  market.  Finally , you  are 
shown  how  to  design,  build,  and  install  your  own  do- 
it yourself  solar  pool  healer  Well  illustrated.  32  Pages 
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behavior  are  discussed. 
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TRACKING  SOLAR  FURNACE 

Charles  Curnutt, 

Popular  Science,  vol.  212,  no.,  4,  At-- 
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SOLAR  ENERGY . (A  discussion  held  Nov. 15-16, 1978. 
Organized  by  George  Porter  and  Hllllaa  Hawthorne). 


H.  Tabor  ~ t 

Non-convecting  solar  pond*  Y3  * 

A v ili  cradirnt  is  imposed  or.  a black-botlnmrd  pond  almui  I ni  deep;  this  creates , a 
^ens i v ^rn!  Stise  measured  downwards)  which  suppresses  convmron  when 

surface  mixing  by  wind  and  the  ,>oss.blr  effects  of  healing  large  arras  o grou 


On*  hundred  mir- 
rors locus  sunliynt 
onto  arete'  titled  boil 
er  at  lop  Of  array 
Since  heal  is  conceri 
•rated  on  very  smalt 
area  insulation  re 
quiremenrs  are  not  a« 
crucial  as  tor  flat  plate 
solar  collectors 
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Of  all  thr  alternative  energy 
sources  now  being  developed  only 
solar  energy  can  be  rehab!1 

applied  to  vehicles  without  the 
need  lor  cumbersome  on  board 
energy  storage  systems.  And  of 
all  the  vehicles  that  can  operate 
over  all  forms  of  terrain,  only  the 
airship  has.  inherently,  a large 
enough  surf  are  area  for  significant 
power  to  be  generated  by  solar  cells  alone  With  its  addi- 
tional properly  of  static  lift,  so  that  energy  is  necessary 
only  for  direrl  propulsion,  a solar  powered  airship,  the 
Sunship  is  a leading  candidate  for  urgent  development  as 
a load  carrier 
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balance  technique.  Tne  lot  so  described  in  this  paper 
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and  reject  energy,  and  the  thermal  f**. s s <)(  the  rail*. 
Celling  and  the  water  for  en<->  oy  storage.  Movable 
Insulation  pos‘t  toned  above  th«.  water  pond  prov'dr* 
the  control  for  the  system  In  both  the  heating  and 
coo  I > ng  modes  ot  operation.  Results  are  present »d  • n 
tert  s of  the  Insldt  air  tcdioatu'*  respon-,..-  d.  water 
depths  ranging  from  near  zero  to  30  5 cent Irv t ci s . 
concrete  cell  I ng  thickness  from  near  ;*io  to  20  3 
centimeters  and  Infiltration  losses  cor  r esporid  i ng  to 
zero,  one  naif  and  one  inside  air  che  go  Per  hour. 

TJ  McVeigh,  J,  C, 

810  Sun  power  : an  Introduction  to  the 

,M2  applications  of  solar  energy  / J*  C, 

1977  McVeigh*  ~ Oxford  ; Hew  York  : Pergamon 
Press,  1977* 

The  introductory  material,  tor  new-#  s„r,,  collector  ot  Pro!  Donald  L 
comers  to  the  lield  is  e*celleni  as  are  spencer  at  the  University  ot  Iowa  a 
the  synopses  o*  principles  aid.  revolutionary  design  still  little-known 
developments  Yet  this  small  book  * A|lhough  the  book  does  not  have  Ihe 
(215  pages)  is  surprisingly  compre -8 encyclopedic  coverage  ot  the  650- 
hensive  II  contains  three  times  asfpagc  Applied  Solar  Energy  by  Aden 
much  up-to-date  and  factual  intorma-  g and  Mariorie  P Memel.  it  stands 

tion  as  in  most  other  books  on  solar  hiqh  above  that  book  in  clarity  and 
energy  For  e*ample.  McVeigh  aceuracy 
describes  in  some  detail  Ihe  recently 
invented  below- atmospheric  pres- 


1 


7HA  t 1 300  ISSUE  I PACE  73  CATEGORY  44  77/nC.  O' 

5 PAGES  UNC  l ASS  I MED  DOCUMENT 

UTTL-  Stability  criteria  f ur  solar  /the' rat - sa > ine/  to  n 

AUTM  A/ELnFLL.  0 1.  - T H.  C r.AC'.rR.  P ( 

PAA:  C/tOhio  Agricultural  Research  aoc?  De  ve  I ut»»  e- < • 
Center,  ttof  ter.  Onlol 

In:  Iritereattcnal  Sola'  Energy  Society,  timoa  I 

Meeting.  Orlando,  tla..  Uur.e  <»- to.  t977.  Procerd.rjs 
Sections  14  25.  1*70-11212  Of  44|  Cape  Canaveral 
Ela..  Internal  lonal  S>il.ir  Energy  So-  lety.  1977.  p 
16  29  to  16  33 

MAJS:  /•PEPIORUAncC  TESTS/  SODIUM  CMt  OR  JOES/ ‘SOLAR  P0»* 

I HE  A T ST  GRACE  I / • ' H 'JUAI  STABILITY 

MINS:  / HJ.TRICAL  I NT  E.CRZ  T 1 Oh , S-tlMtY/  TEMPERATURE 
GRAOIENTs 

ABA:  t Author | 
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performance  require*  ortaited  information  on  tncr.ri 
stability  limits  for  the  particular  salt  In  us<-  in  t*e 
pend  The  iiaMllly  equations  of  Turner  and  wn  • - r 

were  used  to  calculate  thermal  gradients  u u 

can  be  supported  lr.  to-llum  chloride  stabilized 
und'-r  various  conditions  limited  c »per  I rents  1 t«st» 

• re  devised  for  the  validity  o*  these  caiculat  o 
Such  systems  should  hr  stable  up  to  a peak  temper  it ure 
Of  100  C for  a maatwum  *alt  concentrat Ion  as  low  as  *2 
percent  by  *Might. 
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ABA  G R 

ABS:  The  thermal  energy  which  can  be  retained  by  solar 

ponds  Is  recViced  by  cc.  /ec 1 1 ve  motions.  An 
Investigation  is  conrfcir.ted  reuatdlng  the  p ..iMIlty 
to  prevent  such  mol  Iors  by  nuiMiwj  use  of  s.iM  water 
systems  with  a suitable  salt  c o'c»-r.t rat  1 no  grmi'ri.t 

which  ensures  that  iht  -olut’»*»  •>  more  dense  a!  tt>e 
be 1 1 cm  even  when  warmed  by  so'ar  radiation  im  «-r 
certain  ccndlt-ons  ov.  1 Itlory  motions  will  -,ot  in  a-i»l 
destroy  the  concentr at  ion  gradient.  Attention  1 •.  given 
to  criteria  wh.ch  pro»if'e  Information  concerning  the 
ma-rni  tuoe  of  t»e  *alt  concentration  gradient  mouired 
to  orevent  such  oicilta'dey  motions 
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ABS:  The  l*rQe  areas  rtQuirHi  to  obtain  st  gni  f kuiif  motniu 

of  ht-Al  or  work  from  MtlAr  eiw  ray  lc..«i  to  hi«jh 
collector  costs.  A Mo  to  trniold  redaction  in 
miir.u  f fie  l or  l ng  costs  ct  f.hotovol  t ,i  I c silicon  .J.  vices 
wcu  I d Oru.g  the  co^t  ol  DC  energy  without  storage  to 
SSOO/p.  «*>  Ml.  assuming  . .i  e*  t >c  u*n.*y  10V.  • I** 
collectors  tor  color-  od  fu-at  r.ctl  120-30/-.  g it 
Sc’«r  ponds  represent  . ••  ipprta'-b  whin  cr-.nt.ir«*.  long 
term  storage  with  low  c st : !•*  to  110/sg.  tt  THroc 
types  of  solar  ponds  - IN«  sa't  stabilised  sola*  pond, 
the  shallow  solar  pond  developed  at  l*«  Lawrence 
IWermors  laboratory,  ar-d  IH  viscosity  stabilized 
pond  - are  discussed  T*e  costs  ot  each  type  ot  system 
are  estimated  Oitticolties  which  nay  be  encountered 
In  the  construction  ano  operation  ot  solar  ponds  a*  e 
cons i dered- 
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ABA:  ERA 

AB » : An  a .sessment  of  solar  nlstillattcn  plant  perfom anew 

at'a'rv.blc  with  pr  •?  _er-t  iy  t m*-.  I c .s  c f table  tcchrtolo..  ’s 
presented  A review  of  ousting  tccrutology  provides 
the  basis  lor  selection  ot  the  de’-ign  for  a S i I ion 
ga  | Ion  per  day  so  l.ir  dlstillatl  on  s tant • The  cost  c*f 
distilled  water  from  this  plant  Is  compared  with  the 
cost  of  water  from  an  oil  fired  distillation  plait  of 
the  tamo  installed  capacity  *!•«  present  day  plait 
construction  and  annual  fuel  escalation  rates  ceiow 
10.5  percent,  water  obtained  from  a solar  driven 
distillation  plant  is  more  expensive  than  that 
obtained  f r cm  conventional  oil  driven  distillers 
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SWIMMING  POOL  APPLICATIONS 

i Pool  Surface  Systems 

j Floating  Ball  Blanket  " " 

Loop  Shaped  Panel  Assembly 

j Inflatable  Rail [ 

Floating  Pan  Shaped  Vessel 

Thermal  Com(>artment  Defined  by  Spacing  Ribs 

, Roof  Mounted  Systems 

Coiled  Collector  Panel 

Water  Circulated  Between  Thin  F lei ibie  Sheets  . ! 

Bonded  Meal  Exchange  Panel 

Flexible  Collector 

Closed  Circuit  Heatei 

Three  Sheet  Collector 

Miscellaneous  Systems 

Double  Walled  Inflated  Structure 

System  with  Automatic  Temperature  Control.  . . . 
Heating  System  Contained  in  Pool  Border  ....!. 

Heating  System  with  Alternate  Paths  

Meat  Exchanger  of  Black  Matte  Plastic  Sheet  Pairs 

Heat  Absortier  of  Sand  and/or  Iron  Oxide 

Panel  with  Heat  Collecting  Lam ma 


...  433 

433 

...433 
...43/ 
. . . . 440 
443 
445 
,.  44/ 

44/ 
...450 
453 
. . .45/ 

♦Ell 

464 
. 464 

. 464 

. 46/ 

4/0 
..An 

4/4 

..  .4/8 
..  4/8 


UTTL  . 
AUTM; 
COKP: 

MAuS: 

WINS: 

ABA 

AES 


C0M?M°  P4&ts  w*cias*imid  oocuvim'  " bCA» 

A^muCr^uI  ,r**1  '°°  St  tus  «'d  potential 
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/COST  fSTI«V.TES/  f N{  Pc»y  S’OR.GC/  EVAPORATOR'/ 
TE<M».0lGGY  UTILIZATION/  TmLRMAL  ENERGY 
Author  USA! 

Freshwater  can  be  produced  by  means  pf  sol  ,r  , v.*  g.  ai 

a c.st  ct  I *•  . 7 1/CU  . .11*.  . 

■ . lo^»il  Mi*a  oixraiiui  f.is  concerns 

plant*  having  d nominal  pr  .-^iuct  ion  o*  at  I,  ...t  Cu 
•/hr  and  the  multistage  f laih  evnoo reto*  Cuntvpt  For 

»,cu  m.  are  a convenient  lew  technology  -oiution 
h,*e  mirorns  will  liter  case  to  3f  .v-.t  ten 

yea**,  ar.d  Can  even  li..d  to  oette-  prv.^lt.  „r  , 

rT'!V  ^ a‘VCn  b-»ll...c.k*  il 

'V.  '»'tri4i»«n3  lif.tt-  

reliability,  c*  signing  an  app*opnale  h.-at  sloria* 

lor  iur^’n®  ^ Cl'n*-,Cfc  •*  *»*"*-P  stutou-n 
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A 78  2/860  pond  S 8 'McG.U  Unnmvtv 

Montreal  Cenedkl  In  Solo  energy  eminenr.ng  IA7827852  10  *4, 
New  York.  Academic  Prrse.  Inc  , 1977  p ?I7  ?3? 

It  her  been  prupmod  that  none  onvw  live  tolar  po-rdt  mould  to 
uted  tor  coHreing  end  ttonng  energy  on  J Urgr  teal*  A to'er  pond  n 
a mallow  body  ol  water  about  on*  meter  deep  containing  dissolved 
tain  to  generate  a t table  denut y gradient  with  trem  water  no  too  and 
denier  tail  water  at  the  bottom  Part  of  the  .ncident  tolar  radiation 
entering  ttwouqpi  the  pond  tud*e  .t  absorbed  throughout  the  depth 
The  remainder  which  penetiatet  the  pond  it  abtorbed  at  the  bCrek 
bottom.  The  density  gradient  it  u ted  *o  tupprett  convection  Meat  v 
therefore,  loti  bom  the  loner  layer t only  by  conduct pn  Energy  can 
be  entile, ed  bom  the  pond  by  recyclmq  ihe  water  m the  hot  layert 
ol  the  pond  throuMt  a heat  evchenpe'  A lemear  t :onrh,cted 
ooneern.ng  the  previous  work  on  total  pondt  tak.ng  mto  ecroo—  tha 
imy-.icai  pnnciplei  ol  then  operation  and  the  practical  didioilne* 
which  would  have  to  be  overcome  6 A 


or  Into  motional  nollene  on  ntvsia  anri 

1 rent- error arv  ?V»eAs,  2 Mathia  Oliy 

.16*7  Pakistan,  lnr7.  , . 

1077  FWsics  and  axiturnorary  noecte.  v.  ^ / 

v.2  •••cl'VTp  . 

feasibility  Aspects  of  Solar  fttoro 
I.  F.  Querlce 
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CONVCPSION/STILLS  . cul3P¥  ,-e  --,tc 

MINS:  / ENtRGV  CONVERSION  EffCIENui  i.iJ-  ENERGY  ACS.-c- 

!|s-  Tre  Tier  for,  ance  of  seven  re t r forcca-concrete  eolnr 

still',  in  Saudi  Aran  I a *as  ccmertc.  tr.e  st  •.  1 ! » var  ed 
»,tn  respect  to  tnuk'>f  ' of  o 'fS  cover  cover  s oce  . 
aosoibant  rr.atertals.  ana  sealing  coent  oe.-eer  t >* 

tr  and  in.  frame.  AOS.  r&int  rater, .IS  *-r« 

?eS  and.  r:..  r a • tea. 

ih?s  still  ,as  tested  . tn  differed  .b.orMnt.  and 
tn«  use  of  Blech  stone  >■* elded  nignest  output  r '* 
stin  yields  t.5  nters/dey  and  »»*  yearly  average 
efficiency  18  <5  percent. 


TECHNICAL  NOTE  --  A SOLAR  POND  FOR  LONDON? 
H.  C.  Bryant  and  7an  Colbeck 

Solar  Energy,  vol.  .9,  no.  3,  1977,  p.  321 
- 322 

llftce  1*  cnlinl  «I*  nfi  » Ok  uuat  rrtc'ft  a Hu:  » ken  ■ is 
mmiehundanr  a n le.u  • weeded  ope.  edit  m the  hratn«  M btw* 

.{twet  Hctrntlt  inert..  , ,p,  p nsvMihrt  of  tutu  pond.  he. 

heck  revived  t>>  IW  .,  n^v  wd  N«ttrn|l|  >kw  pmM  >*t 

thei  Null  (rubral  pnnu  nith  then  Iceif  tone  iMPclMN*  mt 
Pifthsufb  utrted  fie  n ..  KuN  .ad  Nirtte.  k..e 

•Icrr.cil  f.eaieUsir  V rttcMul  per  enact  rs  M « type  ol 

ve«  pedtent  («.mj  .1-  • s,  w»a  tK  Buhl  Swt^n  ,B  \ , 

pntwl  IN  I N b*  ■'*•'  <1%  a I two  seln  ie»«tt  m upper 
»<<t  iiMtKtm  letc-  - wciie  at  moir  thwk  * ntaatfc  e vert 

tiwccntteunr'  fr»J«'i  w.  the  cUeMaUtmcnt  <e  . iceifernurr 

«wi« M no  .«<  .he  . .04  mi  mp:  end  * .»«  cmn«\tin( 

•«p*«  eho  r metre  u « *hu S nhwh  enct  n t tlor^t  hm  fm 
• at  beet  I nr  ub.»,  .«,•  eteOium  ne  ewnetbt  • tb»  weei 
tprrtmm  <■>  d-uuhrv  the  t*wd  end  m at  ninth 

hottn*  end  Iheteht  w-w*,*,  in  tbr  utrim  rnrrn  cdlr.lrd  by 
ibe  nmd  Ihc  ktne  . -Wmeth  i|R)  imbgwncM  uf  TV  tnlnr 
tprvbnm  test  tlrnnfit  ht  neler  n rrnuned  h,  thr  km 

Nmrcretere  mrlwe  M ^ ^ R ^ rw  ^ M 

the  IB  tumpmesl  nib;.  “»l,t  .me  mtt  pet  for  1 trrt  drureMe 
fceltac  u(  llu.  t>tlc»  \w  gtarreied  Jrcp  „ ^ 

letadmard  tier  tbr  w.  Uvrr  r.  rt««M.(iin|  thr  oaf* 

■rmeifimg  m hmnw  ••  « undiwlrna  and  for  nefrs  Ac  ..mdbs 
ttvy.  n goer  low 


THE  USE  OF  WATER  RESERVOIRS.  LAKES  AND  RAYS 
FOR  SHALLOW  POND  COLLECTORS  AND  SUBMERGED 
HOT  WATER  STORAGE. 


G.  Grevskott 
Solar  Energy 
Vol.  19  no. 6 
p. 777-778 

19  77. 
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nutmtuni  **  - * • w 1 rrwib  ,d  hr.!  hurt  thr.upb  ledMNmr 
..etctU"  ..wk,  rtkpor elwa  B.  ..itmr,  Ac  tnrtetr 

In  V l1/'  r * 'K  '*cel  '"J  fi  '-Jen,  (hr  tup  Liter  from  thr 
Nilh  . he  « W. , s utm,  f<vlo,  pU-m  .v  .h.ehrr  melrr.d  die 
.or  etc  m C*r.*r  « . At.: in,  Aeihm  |umd  end  iNeik  tem 
pereiurm  e I . wde.  Und  hetrd  .. die. tor.  I.  ibn  .h,  Um) 

wc.  1 Tbf  end  tbrrrf.ur  tbr  tuBrtbir  nut  hr  vtrd  ,n 

—Ur  « kxeWJ  ck  ^ 
H . * ' . kM'  *“*'  m«,  hr  Ird  mm  1 diMntt  bret  . 
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FLOW  SYSTEM  FOR  MAINTENANCE  OF  SALT  CONCEN- 
TRATION GRADIENT  IN  SOLAR  PONDS- -TEST  IN 
ISOTHERMAL  POND. 

C.  E.  Nielsen,  A.  R.  Rabl,  J.  Watson  and 

n ■ i*  J i 


SmLi  l|  luce  Ken  piiifxixd  ec  cnlaf  culkclufc  (of  putter 

pt.wlu,  lu.n|)|  and  pfiKOt  hull 'I  end  a*  cnctg>  ciilkcliun  end 
•”nF  Ictnt  clurapc  s>Mcm\  fm  spacr  hcaltng|4|  In  mdcf  lo 
m.nnl.nn  l he  vail  coocriltratkifi  pud  tent  n has  hem  suggested 
lhal  ihe  suifasc  mat  he  stashed  ttilh  (fish  ttalef  m steal 
MiluihHi  Ista  staler i itnh  s..me  oter Aim  " and  lhal  cimcrnlrelcd 
udniHin  ma>  he  micclcd  into  Ihe  huttum  id  the  p.md  limn  lime 
lo  liriH*  itjuuted  Iriuri  Ret  t-|l  A similar  siinihnulHin  id  surfaiC 
Hashing  and  cuacCnUelcd  hnne  input  al  kmcr  letels  it  presu- 
mahl>  respunsihk  luf  Ihe  sail  gradient  in  Ihe  nalurall>  occulting 
sail  pi  ad le ill  lakes  hi  si  studied  ht  hakesmsi>  |<| 
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Operation.  Series  of  long  trenches  are  Oog  side  Ly 
side  over  an  area  large  In  conparisor.  to  heat 
dlffuslvlty  of  soli.) 

AUTH:  A/MILLER.  C.  G.;  B/STEPHEnS.  J.  B 

WAdS:  /"ELECTRIC  POWER  PLANTS/’HEAT  STORAGE/ • SOLAR  ARRdrS" 
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SOLAR  PONDS:  HEAT  FROM  A HOLE  IN  THE  GROUND. 

Ed  Nelson. 

Popular  Science,  Dec. 1977,  p. 00-81. 

Solar  radiation,  penetrating  fresh  and  lose  sail  nonconvactive 
layers,  warms  this  pond  $ sally  bottom  layer  Fresh  water 
pumped  througn  pipes  receives  and  carriaa  off  storad  haat. 
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,nt°  ENGLISH  of  ” ■ A distillation  Solalrc  des 
Eau*  . unidentified  Frrnch  report 
/'DISTILLAT ION/ ’SOLAR  FURNACES/ *WA T ER 


/ EQUIPMENT  SPECIFICS! IONS/  SEA  WATER 


A78  278S1  Solar  furnace*  T Sefcurei  I Tohuku  Urovetwly. 

Sendai.  Jepad  In  Solar  eneigy  rurnwnnj  (A7»  27962  10-44) 
Nuw  York.  Academy  Piece  Inc  . 1977.  p 233  262 

A loi ar  lurnace  >»  a davrea  tor  applying  hupi  tempeietun*  to  a 


specimen  by  concentrating  volar  raliation  on  A A brief  halorrcal 
concerning  the  demlopnwnt  ol  tof  lurrwce.  • pmton««l  and 
fund  ament  al  operational  and  design  principle,  tor  eolar  tornace*  ere 
d'tcuued  A paraboloidel  mirror  ik  u*ed  a*  • radial  ion  amcennmor 
of  the  re  heel  on  type  According  ® the  procedure*  ueed  tokeep  the 
rnler  radiation  incident  upon  a concentrator,  parallel  to  toe  ope-cO 
«,.*  tolar  furnace*  can  be  d.vrded  «to  two  type*  In  a furnace  of  toe 
direct  me  dance  type,  toe  concentrator  itieH  t*  duectad  toward*  to. 
wn  In  the  helioitet  type,  toe  radiation  i*  directed  into  e • 
concentrator  hy  mean,  of  . turn**  mtrrmo,  *****  AWditot 
B ,o  the  three  wi  totoetng  method,  umd  the  toao.et.cd 

relation*  concerning  to.  concentration  of  the  *oler  energy  by  a 
per aboloaiai  mr.ror.  dmrgn  ••ample,  for  told  femacst.  and  ht* 
temper eture  erre.I.«.t»m  wtvoWm,  toe  urn  of  a tola.  furnace  C.  ” 


THERMOMIGRATION  OF  SILICON  WAFERS  IN  A SOLAR 
FURNACE. 

H.  E.  Cline  and  T.  R.  Anthony. 

Solar  Energy. 

Vol . 19  no.  6 1977 

p. 715-719. 

Abstract  I Me  »71W  total  furnace  wat  ik.ipacrf  and  constructed  to  prucCss  mIk.ui  wafm  I*  I her 
mrrntipr .iikm  1'ndcr  Ihe  intense  heat  IniW /*W.  of  the  volar  furnace  a pud  .d  dun, man.  »»o  • nugielcd 
rhtiHiph  Ihe  »afcr  m t mm  Ifcirum  pac  tka*  used  to  uwl  the  taafet  and  produce  a Ikctmal  pradieM  td  Am  I /cm 
Ihe  heat  transfer  atul  clhctcnc)  of  Ihe  system  arc  dtccucccd 


(SAND -77-0176)  TCCHHICAL  AWD  ECONOMIC 

ASSESSMENT  OF  SOLAR  DISTILLATION  FOR  LARGE 
SCALE  PRODUCTION  OF  FRESH  HATER.  FINAL 
REPORT.  (Bechtel  Corp.t  San  Francisco,  Calif. 

(USA)).  Dec  1977.  Contract  EY-76-C-9A-07S9. 

61p.  Dap.  NTIS,  PC  A05/M F 701. 

An  asaoeeaont  of  solar  II  atl  1 la  tl  on  plant 
parforaanca  attainable  ulth  presently 
laplaaan table  technology  Is  presents*.  A rovlau 
of  oelatlng  technology  provides  the  bails  for 
•election  of  the  design  for  a 5 pillion  gallon 
par  day  eolar  distillation  plant.  The  cost  of 
dlatlllad  water  froa  this  plant  le  coepsrid 
ulth  the  cost  of  water  froa  an  oil  flrad 
distillation  plant  of  the  sees  Installed 
capacity.  For  preeent  day  plant  construction 
and  annual  fual  escalation  rates  below  10. SB, 
water  obtained  froa  a solar  driven  distillation 
plant  Is  sore  aepanelva  than  that  obtained  froa 
conventional  oil  drlvon  distillate.  For  plants 
constructed  In  the  future,  the  continued 
escalation  of  fual  oil  coat  at  annual  rates 
eieaedlng  St  will  sake  the  coat  of  vatar  froa 
tolar  driven  and  oil  driven  distillers  equal 
within  IS  years. 


St-A  MATE*  DESALINATION  WITH  SOLAR 
LMEACW  -*»M1  aann,  J.  ( Swsddau  » iciit 
*.  ( , 1 u.a.b.H.,  MU4orf  (Garaany,  F.R.  ). 

Aat.  5f  #f*Ta<An|A).  pp  344-JF2  af  l»t  Gere-ar 
•olir  ► *',3¥  forua.  Vol.  2.  Proceedings. 
Chspts'  *7:  *«lar  power  station*.  fcossel,  U. 
(as.).  Nuanchen,  Germany,  F.R.;  D JS  (1977). 

( In  ',»■•••"  ) 

Caraan  aolar  forua  with  exhibition; 
Haebjf  > • '-oreany.  F.R.  (23  - 28  Sap  1877). 

jna  'art  that  desert  araas  belong  to  the 
•llltalAf'  •'•••  on  the  earth  eay  Justify  the  usa 
of  tta  >olar  energy  for  .star  basting.  Rost  of 
the  *■>  far  developed  systaaa  us*  «.  I a r arargy 
to  au«»^r*,a  *>9ll*r  water.  Furtnar  rapcrts  -ill 
a*  f«.<lsnad  as  regard*  lechnologl  rally 
slapll*'  ■•*•*  <lasa  1 1 nat  Ion  plants  . cording  to 
IHa  typa  and  plants  with  a higher 

capact'a  •!•*  *aa%  pipa  collactar*  and  flat 
pi o to  uallaatars  la  aeaiaectlaa  silt  aaltlpla 
,l>f(  auaparat  Ion  plants. 


(LFOA-tr — 317)  SOLAR  DISTILLATION  OF 

WATER  [nd].  Translation  of  a I ranch  papar. 
19p.  Rap.  "T1S,  PC  A02/HF  AOl. 

aolar  furnacs  for  distilling  aaa  watar 
Is  c a- tar  I zed  by  the  fact  that  It  consists 
of  a i*.ga-*r*a  horizontal  rack  located  a 
certain  •Jl*t*ncc  above  the  ground,  a foundation 
which  I*  up  of  Juxtaposed  panels  that  can 

be  tur"*d  toward  the  fcottoa  to  recover  salt 
deposit**  •r,d  “hleh  I*  topped  by  a aatal 
grating  1*  which  links  are  sltuatad  at  regular 
Inter***1*,  and  convergent  lanats  at  an 
ppprjptlat*  focal  distance,  above  which 
Int-lln**1  elongated  alrrors  ara  arranged:  of 
trass  •*•  largest  area  la  north-south  oriented. 
The  for**  °r  * he  realization  of  a solar  furnace 
ara  chSr*et*r,z*d  by  tha  following  points, 
either  alona  or  In  coablnatlon:  tha  horizontal 
rack  cdhala*1  of  tha  aolar  furnace  properly 
suppllt4  with  saa  water  by  nozzles,  preferably 
, Indite*1*  Joined  to  the  aides  by  a divergent 
•aeh*r  a*4*  of  reinforced  concrete  and 
aventdt11*  bV  the  lntsraadlary  of  aspiration 
puapst  **•  produced  ataaa  la  aspirated  In  a 
large  %uR*l'1,ol<  rhaabar  which  Is  connactad  to 
the  *1 Aa  of  the  rack  opposite  tha  divergent 
•eabdt  extending  aaabgr  from  a convergent 
•caber  u*l*h  feeds  a condenser:  Pipes, 

afprably  aada  of  brass,  ara  Interconnected  to 
fora  a roll  (or  generating  ataaa  and  ara 
sltuat*-*  on  the  bottoa  of  the  horizontal  rack, 
asking  *P  •*  least  • part  of  tha  longitudinal 
aaatpa*^^1  **•  ■*••*  generated  by  tha  coll 
■ TTf I l>t~  * k*  P«>"*f  ta  drive  a t hansel  power 
at  at  1 77  aMek  auppl  lea  tha  aval  liar,  aachlnas 
j(  m (aeUllatlaa,  particularly  tha  caadsatar 
and  <**  aspiration  peeps.  (NHR) 


PTOJECT  SUNRISE:  THE  WORLD’S  FIRST  SOLAR 
AIRCRAFT.  Robert  J.  Boucher.  1977 
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A SOLAR  STOVE  OF  TIN  PLATE,  by  W.  I.  Gripenber* 
HOW  TO  BUILT  A 3 CLAP  COOKER,  by  Dr.  C.  C.  Abbot! 
The  Mother  Earth  News,  no.  U5,  tfe*,*  /.Tune  iqt" 

p.88-89. 


the  can-type  solar 

Bruce  Hi Ide. 
Alternate  Sources 
P.6-11. 
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ASHRaK  Journal,  v.19,  no. 11 


eoLAa  Tuc-ujoLuiYi  update  '•77. 

W.  Stephen  Comstock 

TRENDS:  COPkfRCIAL/lNO'JSTRTAL  APPLICATIONS  SPUR 

SOLAR  OFVELOpMFNT . 

PP.32-31*  _ 

URtNG  the  past  several  years,  In- 
U creased  application  of  solar  energy 
systems  has  become  evident  m the 
commercial  and  Industrial  sectors 
Described  below  are  significant  protects  m 
these  areas  Additional  information  on  each 
is  available  from  the  Editor.  ASHRAE 
JOURNAL 


SOLAR - POWERED  IRRIGATION 
STAFF  ED.  Samuel  Walters 

Mechanical  Engineering,  June  1977,  vol  99 
no.  6,  p.  52  * 
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SOLAR  POWER  FOR  INDUSTRIAL  PROCESS  HEAT 

William  C.  Dickinson 

Energy  and  Technology  Review 

p°l20-27  "°-  Now/Dec  1977 

\merkan  industry  annually  burns  the  equivalent  of 
* million  barrels  of  oil  just  to  beat  wafer.  Ceneraling 
Meam  lakes  roughly  anofher  6511  million  barrels 
Srdar  energy  coold  supply  much  or  ibis  hot  wafer  and 
steam,  sating  enormous  quantifies  of  nonrenewable 

fossil  fuel,  if  solar  collectors  were  less  expensive  to 
build. 

In  our  solar  power  development.  we  base  been  con- 
centrating on  ways  to  reduce  the  capital  cost.  1 he  cost 
of  expanding  nur  prototype  shallow  solar  ponds-  now 
at  the  end  of  their  second  year  of  operation  near 
(.rant*.  New  Mexico— to  a full-scale  operating 
system  is  within  about  25 * of  the  breakeven  price 
based  on  current  oil  prices.  I he  experimental  solar 
steam  generator  we  are  abool  to  begin  testing  should 
cost  from  nne-ienih  to  one-fiflh  as  much  as  other 
currently  funded  DOF  solar  steam  systems.  \\  r can 
achieve  these  economies  by  constructing  the  svstem 
from  inexpensive  materials  and  by  eliminating  the 
need  to  track  the  sun. 


AN  ORBITING  MIRROR  FOR  SOLAR  ILLUMINATION 


AT  NIGHT 
William  R.  Rush 
Solar  Energy 
Vol.  19  no.  6 
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SOLAR  ENERGY  UPDATES. 

Electro-Optical  Systems  Design,  vol.  9,  no. 
2,  February  1977,  p.  12-13 

Recent  edv.nc.s  in  solar  on.-,,  utUi»<i°"  tM‘ 
country  and  abroad,  particularly  m Israel. 
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double  effect  distill  • cycle  efficiency  is 

heat  recuperation  for  b^p  ^_ew,00sly  used  in 

discussed.  Cycles  **'*}.  1Q  svstens  can  achieve 

residential  air  conditioning  *y*te  * • 

coefficients  of  Per,°^ons  Coetf^ents  of 
under  95  F ratin*  aro  Opta,naole  by  applying 

clcl^rthit  hSv.  been  used  primarily  In  l.rg.  to.in.ge 
Industrial  equipment. 
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CONVERSION  * 
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1 50  pages 

A review  » made  of  the  fluid  dynamic  aspects  of  wind 
energy  conversion.  A short  survey  of  the  total  frame- 
work of  wind  energy  conversion  is  given  to  bring  the 
fluid  dynamics  aspect  in  its  proper  dimensions  Neat, 
the  several  wind  concentrator  concepts  are  discussed, 
while  the  main  body  of  the  report  is  formed  by  a dis- 
cussion of  the  theory  of  wind-driven  turbines,  including 
both  the  horiaontal-exis  and  the  verticel-ts»  turbines 
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Windmill  and  wind  po war  feasibility.  usa.  and  engtneertr.g 
art  di»cussad  in  thasa  citations  of  worldwide  research  Ab- 
stracts primarily  covar  tha  usa  of  wind  powar  for  a lac  trie 
powar  generation  and  wind  turbina  design  and  par- 
formanca  General  studies  dealing  with  tha  usa  of  wind 
power  in  developing  countries  and  comparative  analyses 
of  wind  powar  and  alternative  energy  sources  are  included, 
as  are  studies  on  energy  storage  ayetems  (Thta  update  J 
bibliography  contains  231  abstracts.  81  of  which  are  new 
entries  fo  the  previous  edition  ) 
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Intersociety  Energy  Conversion  Engineering 
Conference,  14th,  Boston,  1979. 

Proceedings  of  the  14th  Intersociety 
Energy  Conversion  Engineering  Conference, 
Boston,  Massachusetts,  August  5-10,  1979. 
— Washington,  D.  C.  : American  Chemical 
Society,  cl979. 

799069 

Design  and  Performance  of  Bicycle  Wind 
Turbine  Rotors,  W.M.  Monsour  and  M.H. 
Hirata 308 

799070 

The  Application  of  Wind  Energy  to  a System 
with  an  Inherent  Energy  Storage  Medium, 

T.  Kobylarz  and  A.  A/-Shehri  312 

799071 

Assessment  of  Wind  Energy  Systems  in  a 
Utility  Framework,  S.L.  Macklis  and  /.L. 
Oplinge- 31® 

799074 

Control  and  Stabilization  of  the  DOE/NASA 
Mod-1  Two  Megawatt  Wind  Turbine 
Generator,  R.S.  Barton,  C.E.J.  Botvler  and  B.J. 


Pivvko .....  325 

799075 

A Low  Cost  Composite  Blade  for  a 300  Ft. 
Diameter  Wind  Turbine,  M L.  White 331 


NASA  TP- 1385  Windmills  - Resources  1979 


A9023S34  Dmcribrnf  wind  T Stmlt  Hot* 

(Central  Electricity  Gm^'-Ming  8oard.  Apr  J Di*.,  Leather 

hc.d.  Surrey.  Errand'.  Wma  r.-r'--*wtn».  . •.  re*  3.  1979.  p 

167  186 

Men  iwwng  * potential  omupo**  »»  lor  “"nd  <*«• 

„ available.  it  • important  to  know  lor  «4iat  fraction  of  the  lima 
wmd  of  any  ipeed  it  nalaHi  It  * noted  that  mod  data  are 

uKially  preiemed  at  the  amount  of  time  earioui  wind  tpeedi  ere 
exceeded.  re.  m cumulative  probebditwt  The  dutnhunoni  ere 
taue<ly  fhdf  I ball  Viaped  indicating  that,  tor  meet  of  the  time,  the 
wind  It  in  tome  preferred  range  the!  can  be  tpeohed  m term*  of  itt 
upper-  and  lower-  vetodh~  It  follow!  that  many  ten  of  data  fit 
WeibuN  tfeiti  ibution  curvet,  the  parameter  alpha  adtuttt  the  thepe  ol 
the  bell  and  can  be  found  by  venom  method!,  indue*  .ig  the  Pope  of 
a WeibuM  plot,  from  'upper*  end  'lower-  or  90%  end  10%  velocitie!. 
hom  die  dope  dong  the  etreitfuml  perl  ol  the  curve,  or  by 
cdculet  on  u~ng  individual  porno  It  is  concluded  that  a wide  ran^ 

of  wind  speeds  can  be  tumpnan/ed  by  tpecifymg  two  parameter*  the 

pwidard  wind  tpeed  end  the  thepe  lector  L.M. 

A80  23S35  Wind  energy  retaerch  and  *v»w  '-d  •« 

. Lincoln.  R E.  Chikott  (Lincoln  College.  Canterbuiy.  New  Zedandl 
Wind  Engineering.  *ol.  3.  no.  3.  1979.  p.  187196  14  reft. 

Wind  end  energy  reaardi  and  development  work  undertaken  at 
Lincoln  College.  New  Zeeland,  end  covering  tuch  activities  at 
wind  energy  turveymg  end  resource  assessment.  wind-environment 
amelioration  and  wind  power  utilization,  it  doomed  Retultt  thow 
fiat  m order  to  provide  reliable  eu  generator  tyttemt  techmreiat 
developed  lor  aircraft.  helicoptert  end  wmdtenvtive  ttructuret  have 
to  be  used.  tor  example,  helicopter  blades.  coupled  to  e hydrau'ic 
wiable  pitch  agricultural  aircraft  type  propellet  hub  Provided  that 
theta  method!  ere  applied  to  produce  economic  tyttemt,  (animated 
at  10  centt/KWhl  wind  power  can  make  a tmall  but  trgn.ficant 
contribution  to  electricity  toppliea.  The  impact  of  wind  turbmet  on 
the  environment  remain!  to  be  Men.  With  rtting  o4  price!  the 
increased  ute  of  egnculUirel  end  horticultural  dtelter  end  the  tarring 
of  toad  tr import  vehicle!  to  reduce  fuel  cootutnpbor  ate  expacted 
at  immediate  impact!,  attoaated  with  wind  environment  amd.ore 


S'FWIARY  OP  ATMOSPHERIC  WIND  DtS’T'*  CRITERIA 
FOR  WIND  ENERGY  CONVERSION  SYSBt*  ">  V>i  OftiRlfT 
Walter  Frost.  T«a.  Ifolv.  SfK«  lost.  mU 
R-ikert  I.  Turmmx.  UK  Jm.XM.  JAp. 

This  report  presents  basic  design  values  of  significant  wind  criteria,  in  graphical 
format,  for  use  in  the  design  and  development  of  wind  turbine  generators  for  energy 
research.  It  is  a condensed  version  of  portions  of  the  ’’Engineering  Handbook  on  the 
Atmospheric  Environmemal  Guidelines  for  Use  in  Wind  Turbine  Generator  Development," 
NASA  TP-1359,  1978. 
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ELECTROMAGNETIC  HJTERFHiENeE  TO  TELEVISION 
RECEPTION  CAUSED  EY  HORIZONTAL  AXIS  WINDMILLS. 

Dipak  L.  Sengupta,  and  Thomas  B.  A.  Senior. 

Proceedings  of  the  IEEE,  vol  67,  no  8, 

August  1979-  P.  1133-11^2. 

A bn  ran  hkclinaupirlK  interference  to  television  (TV)  receptinr 
produced  by  hnn/ontal  nn  wind  I urhim  generators  or  windmills  bit 
been  identified  and  quantified  by  comprebemine  iheocrtKjl  and  ex 
perimenral  ttudirv  It  n found  that  the  totaling  blade*  of  a windmill 
can  produce  pulte  amplitude  modulation  (PAM)  of  total  signal 
■rcetved.  and  fhal  foi  an  antenna  so  locat'd  as  lo  pick  up  the  specular 
or  forward  scattering  off  the  blades,  this  extraneous  modulation  can 
distort  the  video  portion  of  a TV  signal  reproduction  in  the  vietniry  of 
the  windmill.  The  distortion  is  worst  2*  the  higher  frequencies,  and 
therefore,  poses  more  of  a pr<  Went  at  I'HF  than  VHF.  Based  on  lab 
oratory  studies  as  well  as  on-sile  measurements,  a modulation  level  has 
been  established  at  which  the  video  intcilervncc  is  ludgcd  “acceptable 
and  this  threshold  of  interference  is  substantially  independent  ol  the 
ambient  signal  strength.  A theory  has  been  developed  to  compute  the 
interference  region  about  a windmill  ’.or  any  given  TV  transmitter  and 
the  results  arc  in  good  agreement  with  those  obtained  from  on-site  mea 
suremenfs  with  an  operational  windmill. 

LIMITS  TO  WIND  UTIt!ZATnN,  by  M.  9.  Sustavson 

Science,  vol.  204,  no.  4333,  April  1979,  p.!3-’7. 

Summary  As  wind  energy  receive*  increasing  attention  rt  « '^nUo 
stand  the  noneconomic  factors  limiting  the  total  power  that  can  be 
wind  These  factors  are  examined  here  with  a macroscopic  approac  u 9 
2 Z * of“  ">'•  nans  ,s  a.™*.  a.  — a sub*.'  ol  2 - 'O'-  .alls  to  « co» 
nentai  United  States  Some  general  conclusions  are  also  reached  <egar 
that  would  have  to  be  utilized  to  achieve  these  levels  Even  w.th.n  these  limits  w .d 
Xgy  * seen  to  offer  a potential  tar  larger  than  many  other  sel.-renewirg  energy 

sources 

ENERGY  FIRM  HUMID  AIR,  by  L.  Icerman. 

Energy,  vol.  4,  no.  1,  Feb.  1979,  p.132-133- 


Esergy  extraction  from  humid  air  is  yet  another  novel,  usd  /ect  application  of  solar  energy 
that  is  currently  being  investigated. u The  latent  heat  of  vaporization,  which  is  supplied  by  solar 
energy,  may  be  released  to  the  surrounding  air  when  the  water  vapor  in  humid  air  is  congested 
Like  so  many  other  solar-based  technologies,  the  energy  density  b relatively  small  bat  the 
magnitude  of  the  total  potential  resource  b very  large  , 


AN  ECONOMIC  EVALUATION  OF  SMALL-SCALE  WIND- POWERED 
ELECTRIC  GENERATION  SYSTEMS. 

Transactions  of  the  ASMS,  vol  101,  no  2,  April  1979, 
P*  213-21t.  Journal  of  c^igi;.«oring  for  toner 

f+«*rru« i m on  CRmamar  cio  l notion  of  onorml  commercial  wend- powemd  olattmc  Mm 
Uom  tyaUme  n f the  type  which  could  bt  ueed  by  an  mdundual  komenamm  A .J.. 
clu6na,n^t  pjnnt.  tower  corage  battery,  end  <k  tone , nooHer  The  analyn*  cuWrrnd 
It!  . tytttm  tonfl*urni„m  Tha  nfbut.™  of  energy  output  a m bared 
t'a  ^ ^mne  - the  elate  of  Uontema  TV  m|^. can  bees 

tended  to  other  lot  at  tone  on  the  bam  of  mean  annual  wind  epeed 

The  result,  of  the  evaluation  indicate  that  , ome  of  the  home  built'  eyetem*  are  com 

Petitue  economically  at  the  rrnent  time, n^une-Mndy'  location.  None  of  the  extern., 

m “T  Z°n0m‘C  ^ ^‘^“y  •“PP'v  the  entire  power  element  foe  a mngle- 
f amirs  du-rlUnr 

IK  Intersociety  Energy  Conversion  Engineering 
2S96  Conference,  14th,  Boston,  1974. 

Proceedings  of  the  14th  In^ersociety 
1479  Energy  Conversion  Engineering  Conference, 

Boston,  Massachusetts,  August  5-10,  1979. 
— Washington,  D.  C.  : American  Chemical 
Society,  cl979. 

2 v.  (xviii,  2078,  294  p.)  : ill. 

"IEZE  79CH1477-9  Energy." 

Includes  bibliographical  references  and 

799072 

Wind  Tunnel  Tests  of  a 1/30  Scale  Model  of  a 
3.5  Megawatt  Wind  Turbine.  H S.  Wainouski  2050 

A7S  43576  Cretan  windmill,  M T X 314V  and  S D 

Pmtoeit  iCtaniiekl  Institute  ol  Technology  Cr»r*.*ia  ?edc  Er 
gland.  Aopt-ed  Energy  vol.  5.  My  I97S.  p 71SI22  23  ret 

Tip  .peed/ wind  speed  ratio  calculation,  ft  presented  'or 
Cretan  type  windmill,.  The  design  of  Cretan  wndmiH,  incorporates  e 
near  horizontal  shaft  with  redial  spar,  carry  ng  triangular  canyas  wit 
whose  heses  ie*  towards  the  ccumference  of  the  mill  The  edge  o* 
each  uil  it  attached  to  a war  with  the  opposite  corner  secured  to  an 
adiacent  we'  by  a cord.  The  spar,  are  stayed  together  at  the  tip,  end 
the  entire  structure  is  supported  by  wire,  connecting  the  forward 
extension  of  the  shaft  to  the  outer  ups  ot  the  spars.  • on* 
are  particularly  efficient  at  low  wind  speeds  Hess  then  5 msec!  m 
we  MS.lv  constructed  They  offer  , potenfedy  use'"'  « 

energy  ‘or  developing  countries 
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RENEWABLE  ENERGY  PROSPECTS.  (Special  Issue). 
(Proceedings  of  a Conference  on  Non-Fossil  Fuel 
arid  Non-Nuclear  Fuel  Energy  Strategies. 

Held  In  Honolulu,  Hawaii,  080*9-12,1979. 

Sponsored  by  the  United  Nations  University  at 
Tokyo,  Japan). Wilfrid  Bach,  et  al,  eds. 

Kccd.  J w An  aiulyiu  ot  ihc  potential  ol  wind  energy  conversion  systems 
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A 79  4/662  * CampuUr  wmdaUun  and  dtuyn  u(  tha  cunld 

system  for  a wind  turbine  9*  n«r  at  or  H 6arnl*a»  V Pavdic.  end  R J 
A an  hi  (Wiycouun.  Univeiuly.  Milwarkee,  Wis  ) Amerntn  Suurry 
id  Mtxhm*  a/  Engtnern.  Oeityn  Eitgintrmng  Confer ettLC 
ChtL+jo  III  / W.  19/9.  Paper  /9  DE  9 5p  Brels 

The  wiiul  turbine  genet at  or  proposed  is  a horizontal  eats 
fiiathint  with  three  N«les  operating  downwind  A hydraulic  system 
deludes  mechanical  linkages  to  cootrot  bleite  pitch  during  operation 
the  blade  pilch  control  coicepl  pi  ovules  active  control  of  rotor  rpm 
above  the  idled  wind  w»eed  and  dum»g  no  lodd  condition  I Tt«e 
lower  mg  ol  Mdle  end  lower  lowly  while  providing  the  capability  tor 
wdl  tuned  rode  control  de  its  primary  features  A hydraulic  system, 
designed  to  control  tfie  pitch  of  the  blades  of  a wind  tuibme 
generator,  is  simulated  on  the  digital  computer  using  the  Runge 
K ult a rr.ettiod  The  control  system  sutnoulirie  is  coupled  with  the 
aetudyoamiL  subroutines  of  the  blades  to  represent  tfie  model  tor  tf.e 
wind  turbine  generator  The  response  of  tfie  simulated  wind  turbine 
to  a re.»l  winilcase  is  sliown  t* > agree  with  tfie  dewred  teS4M>rive 

(Author) 


A79  3B1  78  - The  use  of  I Com  pie  ■ terrain  wind  model  for 

the  siting  and  design  of  wind  gene* alms  M A Yudt.  J 
aral  M K lei  (Systems  Application,  lot  San  Natael.  (aht  I 
Ament  an  Ina tote  of  Aeroneotm.1  and  Auroneolrn  JencUr #af 
fnetyv  S ydeiru  (onleret*.*.  QrUndu  fie  June  4 6 99/9.  Paper 
/9U9/I  7 p 

Ifie  MucstioiiS  ensudj  When  wind  power  is  onde«  coma  ter  at  ion 
fra  tf»e  generation  of  etectrcrly.  such  as  »«ow  much  emai*!  wnaJ 
eneigy  Can  be  repented  and  how  the  wind  is  drsli  Wiuted  are 
discussed  sfmwHig  tfie  need  fra  a knowterfge  of  waaJ  speeds  and 
dn  eel  tom  A waul  model  based  on  t»w  tleee  danensional  "uu 
continuity  equation,  with  the  appiopnatc  phyuLal  proirssrs  paiain 
rtci i red  rs  analyzed  Derivation  of  the  equation  is  giver.,  noting  dial 
| die  model  considers  perturbations  such  as  dancnsaais  of  «a  how 

due  to  lofrogi apf*ic  effects,  end  power  law  wvil  piotite  due  to 
I a jo  i idai  y effects  Tlie  mraUHs  per  toi  maid,  e was  assessed  by  4H^v»g 
it  to  Biocnid  Ai  izona  and  Los  Anuries  Cakloi ma  M l P 

A LOW  LKVEI,  WIND  MKASI^.  'TtT  TECHNIQUE  OH  WIND 
TURBINE  CENERATCK  SITING 

Robert  W.  Baker,  Raymond  L.  Whitney  and  E.  Wendell 

Hewson 

Wind  Engineering,  vol.  no.  2,  igT9,  PP»  107-114. 

Large  wind  turbine  generators  to  be  constructed  soon  will  have  rotors  as  great  as 
JUO  m in  diameter  Strong  and  persistent  winds  are  needed  if  these  aetugene rotors 
are  to  be  cost  effective  preliminary  site  surveys  in  mountainous  terrain  so  local* 
such  largo  mat  hi  nos  require  inexpensive,  portable  and  reasonably  accurate  methods 
for  measuring  winds  at  heights  up  to  1 00  m or  more  alTofe  the  ground  Of  the 
various  methods  available  the  recently  developed  Tethered  Aerodvnamically  Lift- 
ing A nemotneter  (TALA  / has  been  tested  and  found  to  be  the  most  satisfactory 
The  TALA  system  consists  of  a kite  with  rail,  tethering  line,  reel,  and  either  a spring 
scale  for  direct  measurements  of  the  bne  tension  or  a recording  strain  gauge  A tmos- 
phenc  density  corrections  are  applied  to  the  basic  wind  tunnel  calibration 

The  TALA  system  has  been  used  for  nearly  two  years  with  encouraging  results. 
We  have  conducted  our  own  checks  on  the  calibration  of  the  system  by  flying  the 
TALA  kite  at  near  as  possible  to  tower-mounted  cnemometers  at  heights  ranging 
from  17  to  100  m Errors  ranged  from  I to  * percent  or  up  to  5 percent  if  the 
error  in  tower  anemometers  is  allowed  for  Using  the  strain  gauge  and  analog 
recorder  the  error  al  a height  of  100  m was  within  the  2 percent  claimed  by  the 
manufacturer  The  lack  of  systematic  errors  over  this  height  range  suggests  that 
wind  drag  on  the  line  of  varying  lengths  does  not  introduce  significant  error  The 
equipment  is  relatively  inexpensive  and  portable  With  a small  lifting  balloon  filled 
with  helium  it  can  be  flown  in  very  light  surface  winds  to  a level  where  the  wind 
U at  least  4ms  1 , the  threshold  of  :he  TALA  system  Maximum  wind  speed  u 
given  as  40  m s '.  Although  present  use  of  the  TALA  system  u for  large  wind  tur- 
bine generator  siting  m mountainous  terrain,  it  should  be  equally  effective  for  air 
pollution  investigations 
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A WINDMILL'S  THEORETICAL  MAXIMUM  EXTRACTION  OF  P'VEE 
FROM  THE  WIND.  David  Ritte  house  Iogils. 

American  Journal  of  Physics,  vol  l"7 , no  5,  May  1979, 
416-^50. 


Th«  fraction  of  the  kinetic  energy  of  the  wind  impinging  on  its  are*,  that  a wind 
Uufcroe  can  convert  to  useful  power,  has  been  shown  by  Betz  tn  an  idealized 
laminar-flow  model  to  have  an  upper  limit  of  14/27  or  59%  The  lmm  * hen 
dimply  redenved  and  it  is  shown  how  deviations  from  the  idealized  model, 
involving  rotational  kinetic  energy  of  the  downwind  stream  and  turbulent  railing 
from  outside  the  boundaries  of  the  idealized  stream,  can  either  increase  or 
decrease  the  power  available  The  limit  is  thus  not  a strict  upper  limit  in  practice 


A 744 '94*  Optima  value  of  It**  reted  tpeed  of  * wind 

u Owsimdott  (Commonweal!*  Scientific  end  Inrtottnal 
Resewct*  Or^nnelion  Oiv  ol  Methematct  end  Statistics  Ceno.ni 
Aunraliel  end  G Fulford  B*rxf  f ngmee^ng  vol  3.  no  1 1979  p 
6?  68  10  nh 

In  this  paper  South  Australian  wind  speed  data  are  modelled 
Kith  the  WeitiuH  distribution,  while  the  response  (i*  power  density 
aitputl  ol  a wind  generator,  between  its  starting  speed  and  rated 
%**)  IS  chosen  to  be  the  sum  of  a cubic  function  of  wmdspeed  and 
a constant  term  An  expression  is  de'nred  to»  the  value  of  the 
pw  a meter  whch  yield!  the  mavmum  of  the  annual  energy  produc 
tion  In  the  pedicular  case  when  the  Nvopa-amet.'  Weibuli 
(Sstr’hutton  reduces  to  the  one-parameter  Rayleigh  d<stntwtion. 
wh«h  ts  a fairly  good  fit  to  the  data  studied,  the  »a:-es  of  the 
pwameters  of  interest  are  Irated  speed  mean  wmdspeed  I man  2 04 
and  i mean  ol  the  cubed  wmdipeed  cube  of  the  mean  wmrhpeedi 
19  Attention  is  drswn  lo  the  important  role  of  the  starting  gseed  o* 
the  end  generator  which  determines,  together  with  the  'and  speed 
whether  there  is  a mevmien  annual  energy  production  and  .1  so. 
where  in  parameter  «*ac.  the  .naxiinorn  s to  be  found  V T 


COST-EFFECTIVENESS  OF  THE  VORTEX-AUGMENTED  WIND 
TURBINE. 

Ozer  Igra. 

Energy,  vol  4,  no  1,  February  1979,  p.  119-130. 


Afatract  -Tost  cvtima'es  for  the  conventional,  honrontaFaus  wind  turhine  and  for  the  *orte«  au(pie«ied 
surd  turbine  are  presented  For  the  latter  the  vodet  is  generated  by  an  appropriate  delta  win*  It  »s  shows 
the'  the  vortet  augmented  wind  turbine  competes  well  with  the  conventional  type  Its  eccmoouual 
advantage  increases  with  increasing  output  power 


WIND  ENERGY  CONVERSION  SYSTEM  WITH  ELSCTROMAGN'STIC 
STABILISE.  M.  Kant,  M.  Bern. 


Proceedings,  vol  126,  no  11,  No venter  1979*  P*  1201- 
1203. 

The  development  of  a novel  •'•e  Jiun-pover  ( 50kWy 
w.p.c.5.  is  outlined.  This  evice,  ro-  o sea  of  a 
constant-pitch  riria  »otor  anc  a double-sta.-e 
generator,  uses  a particular  eleo*-rc>c  v tic 
bracing  to  -isi’;re  s^eed  stabilise lion. 

MAO  mill  Midwnat  Resowch  Inal  *0*0*1-  Co*o 
GCBCRAL  Rf  LIABILITY  ABO  lAtf  TV  MITNOOOLOGV  ABO 
IT*  ABBUCATIOfl  TO  WIKO  IBCRGT  COBVIB*IOB 

(TSTtMt 

M tdesess  end  R 0 McConnuU  Sep  1979  S2  p mH 
Contract  CG  77  C O'  40421 
&RI/TR  3S  234’  Av*'1  BTIS  HC  A04  Vf  A01 

In  conventional  system  reliability  catcrne'io-s  each  componnr- 
may  b*  m the  ope-ebie  state  of  t**e  unde-  'epe-r  state  Tnnae 
cetculetiorv  derive  system  uneve4abilxfv  O'  the  p>obet>.i  t,  o' 
the  system  s being  down  lo*  repairs  By  introducing  * thud 
component  state  between  ope'ebt*  and  imde-  repa"  namehr 
aefectnre  but  defect  undetected  the  methods  developed  m th-s 
'sport  enable  system  safety  p'Oiectems  to  be  made  m w»tior 
to  avaiiabii  ty  proiections  Also  provided  >s  a mechanism  fo> 
computing  the  effect  of  inspection  sehaduws  on  both  sa'vt,  end 
avadabii’ts  * rahaMifv  *nd  vateh.  pmoxem  n»SR  * detaend 
wiser  parferm  these  computations  and  e*so  -eicuiatas  coca  tor 
systa—  nspactions  and  repairs  RASR  n eppiwd  to  a v mpfcftod 
wind  energy  conversion  syste—  example  DOC 


NO  ILL  WINDS  fO*  NEW  MEXICC  UTILITY,  by  Thome 
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It  has  been  a hide  more  than  a year  since  Ihe  First  Federal- 
ly sponsored  large  wind  generator  lomed  die  elecHK  Bfili 

ty  system  in  the  town  of  F tavion.  \ M . and  while  much 
remains  to  Fcs-udied.  alreads  n is  clear  ihe  results  are  en 
conraging  I inked  to  the  town’s  present  system  ol  se*Cn 
diesel  generators,  the  revolving  wind  blades  can  suppls 
200  kW  of  output  power,  nearly  is  percent  of  Ciayton’s 
total  power  load  during  off  peak  periods 
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OFF-SHORE  BASED  WIND  TURBINE  SYSTEMS  (OB-WTS)  FOR 
SWEDEN  - A SYSTEMS  CONCEPT  STUDY 
R.  Hardell  and  0.  Ljungstrom 


Wind  Engineering,  vol.  3,  no.  1,  1979,  pp.  23-51. 

The  Swedish  wind  energy  prospecting  program,  initially  concentrating  on  land  baud 
tv  stems.  now  alto  include i itudiet  of  potential  o/f-thore  utingt,  where  higher  ipecifk 
energy  output  per  available  group  ttalion  area  u obtained  The  coil  of  wind  energy 
u very  tentitive  to  median  wind  velocity  at  selected  met.  Land  areas  with  high  winds 
and  corresponding  low  cost  wind  energy  are  scarce  in  Sweden.  Off-shore  (OS)  sites 
may  prove  to  be  more  cost-effective  and  will  reduce  the  land  requirement  for  a given 
national  wind  energy  production,  or  may  even  be  needed  for  sufficient  penetration 
of  wind  electric  energy  into  Sweden’s  network  of  the  future. 

Off-shore  siting  surveys  along  Sweden 's  coasts,  utilizing  depths  lest  than  30  m. 
show  availability  of  5000  km2 areas,  with  likely  potential  for  3300  km 2 in  good  wind 
areas  suitable  for  WTS  installation  In  typical  cases,  when  moving  a WTS  site  from  a 
near  shore,  or  good  coastal,  land  area  to  offshore  location,  10-20  km,  the  median 
wind  increases  from  8 5-9.5  m/s  (H  - 100  m)  and  the  specific  energy  output  (per  tur- 
bine disc  area)  increases  by  40% 

Design  and  installation  of  OS-WTS  gives  the  freedom  of  using  much  larger  unit 
sizes  than  on  land,  assembled  complete  and  towed  to  sites,  with  options  of  relocation. 
Thu  should  enhance  energy  economy,  system  flexibility,  and  output  per  available 
group  station  area  Examples  of  design  concepts,  of  7-14  MW  unit  capacity,  both 
II A and  VA-  (Horizontal  viz.  Vertical  Axis  Turbines)  are  given,  with  associated  cost 
estimates,  and  with  outlooks  to  much  bigger  second  generation  designs  of  20-30  MW 
units. 

Current  full  scale  prototype  development  in  Sweden  includes  the  option  of 
OS-HA  concepts  up  to  4 MW  size  Design  criteria  for  such,  requiring  addition  of  load 
cases  due  to  the  wave  and  sea  ice  environment,  etc.  not  found  in  land  based  units  are 
discussed  OS  means  added  costs  of  installation,  etc.  to  be  compensated  by  the  higher 
energy  production.  A I this  early  stage  of  study,  a break-even  case  in  this  respect  be- 
tween land  and  sea  based  systems  can  be  visualised 


AT*  19539  0 Wind  turbrna  ganarator  ■*»  P M S*o rra. 

W Slaw.  M Smorio.  and  P Shaerin  (Naw  York.  Pdylachn.c 
InttituM.  Eatmingdala.  N V.|.  American  Institute  of  Aeronautics  end 
Astronautics.  Aerospace  Sciences  Meeting  17th.  New  Orleans.  La. 
Jan  1b  17.  1979.  Paper  7901 13.  10  p 40  teh. 

An  axpanmantal  and  theoretical  investigation  of  the  Wiki 
behind  wind  turbine  generator*  it  pretented  The  general  features  of 
Mich  flows  are  reviewed  and  the  applicability  of  past  work  on  more 
conventional  aerodynamic  wakes  is  discussed  Modeling  of  the  wind 
turbine  and  the  atmospheric  boundary  layer  in  an  environmental 
tunnel  it  detenbed  taper imental  results  for  such  models  are  pwn 
Theoretical  modeling  of  the  three  dimensional  miaing  process  m the 
wake  boundary  layer  interaction  rag  on  it  performed  and  numerical 
solutions  for  such  flows  are  discussed  and  compared  to  the 
taper  i man  ts  I Author  I 


A7»  19540  0 Energy  effect  tv  eness  ol  arbitrary  arrays  of 

wind  turbine*  PBS  Lrssaman  (Aero  Vrronment.  Inc.  Pasadena. 
Calif  I American  Institute  of  Aeronautics  end  AMronoutws.  Aero 
space  Sciences  Meeting  17th,  New  Orteene.  La.  Jan.  lb  17.  1979. 
Paper  79  01 14  8 p 9 refs 

A computer  model  for  an  arbitrary  array  ol  wind  turbines  is 
presented,  in  which  the  power  available  to  each  wind  turbine  in  the 
array  is  determined  for  that  wind  turbine  e»  'receptor',  with  each  of 
the  other  wind  turbines  acting  as  e wake  generator  The  power  of  the 
wit  ire  array  is  determined  by  summing  over  dl  the  receptors  and 
then  cetarmimng  the  average  The  diteuwon  covers  wake  profiles, 
west  growth  and  turbulent  entrainment  (wake  development  m a 
nonturbulent  and  a turbulent  infinite  medium),  affect  ol  ground 
plena  end  neighboring  wakes,  and  computer  model  The  basic  ague 
tone  employ  basic  fluid  mechanical  expressions  related  to  drag 
conservation,  wake  growth  due  to  turbulent  entrainment,  and  a 
family  of  self  similar  wake  profiles  obtained  from  experiment  The 
gnat  full  definition  of  the  wake  velocity  field  and  helps  determine 
the  velocity  deficit  for  a given  iediua  Power  output  of  selected 
arrays  for  all  wind  conditnm  it  del  arm  tried  Soma  typical  teaults  for 
various  cases  of  intaraat  art  p>  esentad.  S O. 


THE  ESTIMATION  OF  THE  PARAMETERS  OF  THE  WEI9ULL 
WIND  SPEED  DISTRIBUTION  FOR  WIND  ENEROY  T7TILI7.ATI0N 
PURPOSES.  Me  J.  M.  Stevens  and  P.  T.  Smulders. 


Wind  Engineering,  vol  J,  no  2,  1979,  p.  132-1**6. 


Thu  paper  deals  with  methods  for  estimating  the  parameters  of  the  Weibull  w ind 
speed  distribution  from  a given  set  of  wind  speed  data.  Of  the  five  methods  pres- 
ented. two  ere  selected  for  wind  energy  evaluation  studies  one  uses  Weibull  prob- 
ability paper,  the  other  to-called  percentiles.  For  a comparison  both  methods  have 
been  applied  to  the  data  from  tut  meteorological  stations.  The  simple  graphical 
method  using  Weibull  probability  paper  u preferred  to  that  employing  percentile 
ettimatorL 


LIMITS  TO  WIND-POWER 
R.  W.  B.  Best 


Energy  Conversion,  vol. 19,  no.  2,  1979,  pp.  71-72. 


Abefract  Simple  formulas  arc  given  for  (he  change  in  wind  power,  frictional  stress  and  vet  I teal  energy 
transport  in  the  atmospheric  houndary  layer,  caused  hy  the  erection  of  windmill  ariays  The  limit 
to  wind-power  conversion  appears  to  he  around  I W m’  of  terrain  in  both  coastal  and  inland  area* 
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SOM  f TECHNIQUES  ro*  WFOUCtNO  THI  TOWM 
SHADOW  Of  THf  DO*  NASA  MOO  O WIND  TURBINE 
TOWER  Einel  Report 

Micttaoj  R Budey  Jowpti  M Sav.no  lee  H Wagner  and  James 
M Diednch  Sep  19  79  129  p rets 
ICorfwl  DC  AB29  76  £1203701 

'NASA  TM  79202  DOf /NASA/20370  79/12  E 0871  A vad 
NfIS  HC  A07  Ml  A01  CSCl  10B 

Airvl  speed  prolWe  measurement*  IO  measure  the  effect  Of 
A w<nd  lurbHUf  tfMAl  fm  the  rtmd  velocity  |i«  presented 
Mee- . uements  «»*'*  made  m *he  wake  of  v«i»  model*  ol  the 
lowet  anil  in  the  wake  of  certain  luf  seel*  component*  to 
deter  mine  the  maqndude  ot  the  S{ieed  'eduction  (towei  shadowi 
Shadow  aha  lament  te.  t.n.t}.ies  tested  on  the  tower*  included 
the  removal  ot  duimes  leplacement  ol  diagonals  aodhon/ontaH 
with  iiNjld  rum  ivr.tnn  member*  inslafttion  o*  ettiplvat  shapes 
on  horoontat  members  -nstaiiabon  ot  autoHs  on  re-TV  al  nvetni 
and  apifiii'  at»oi<  of  surface  rouqhne**  to  veil,  at  members 

A W M 


1 4190  OFFSHORE  WIND  POWER  POTFNTIAI. 

KE  Y MORDS  f nr rf i ; Models.  Danaing.  Statistical  Mllfiis  Wind 
( meteor r. logs  ) 
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ABSTR  ACT  The  offshore  region  has  been  cited  as  a Incalmn  to  construct  wind  cnerg j 
Ciifuctsum  systems  her  a use  this  region  offers  reduced  surfase  drag  therefore,  higher  wind 
speeds  ami  greater  mind  power  may  be  hirnt'scd  thin  on  land  A result  of  a statistics! 
analysis  of  wind  speed  records  for  the  Ciulf  of  Mime  region  shows  that  sis  seasonal  wind 
groups  can  he  identified  and  that  the  gamma  distribution  adequately  de«*  nbes  the  vtisd 
speed  frequency  The  results  show  that  for  sis  months  of  the  yea.  nigher  wind  speeds  can 
he  obtained  offshore  than  inland  The  use  of  the  gamms  distribution  of  wind  speed  for  the 
operational  characteristics  of  wind  turbines  show  there  is  questionable  gam  rn  npeii'mg  a 
turhtre  in  an  offshore  eniitiMimcnl  Historu  al  wind  speed  records  of  the  Boston  I ogan 
Airport,  the  Boston  I ighiship  and  data  collected  on  hoard  ships  thit  traversed  the  Gulf  of 
Maine  region  were  used  in  the  study 

RFFUTNCF.  Ossenbrnggcn.  Paul  I.  Prcgcnt.  ,-rard  P.  and  Meeker  I iTisvl 
Offshore  Wind  Power  Potential."  J'Mirnll  of  the  f nerfy  fhnuon.  ASf~E.  Vol  105.  bin 
F.YI  Prne  Paper  14790  lanuary.  1979.  pp  gj  92 


A7941235  Composrt#  rotor  blades  lor  large  wind  0*191 

installations  ICompovtr  Ro  lor  biart  fur  Gross*  Windenergreantape 
Grove  art!  A tCuss icarwi  J P Moly.  and  D Must*  IDwitirhe 
forwhijnqs  unrl  V** ujchsanstalr  fur  Luff  und  Raumfahrt  Inu.r  it 
fie  Ba'JW*is*rv  orvj  KonPruHomfnMr  hung.  Stutnj*l.  West  Ger 
manyl  OfVL  P Nnhmhren  June  1979.  p 40  44  In  Gemai 

The  ilesign  of  large  wind  puwei  sy-Jerr.s  m Germany  'S  reviewed 
wrtfi  attention  given  to  elaboration  ol  the  total  wind  energy  system, 
aerodynamic  design  of  rhe  rotor  blade,  and  w**vt  loa-lmq  effeers 
Rat  trulw  consefoat  v>n  n given  to  rim  development  id  rompusne 
glass  tibfv/ptasir.  or  rahon  teier/pliste:  mior  blades  for  wjet' 
install  ilmns.  B 1 

AEROELAoTIC  STABILITY  AND  RESPONSE  OF  HORirONTAL 
AXIS  WIND  TURBINE  BLADES 

S.  B*  R*  Kottapalli,  P.  P.  Friedmann  and  A.  Rosen 

AIAAr  Journal,  vol.  17,  no.  12,  Dec.  I<7f9,  pp. 

- 

f uirplrd  llapleg  tnrsion  equations  of  mulinn  nf  an  Isolated  hnrironlal  asis  wind  turbine  (II  AH  1 1 hlad*  base 
hern  formulalrd.  The  analysis  nepleii*  hladr  lower  rnnpllng.  Use  final  nonlinear  eqnalions  have  periodic 
coefficient*.  A new  and  convenient  method  nf  grnrraiing  an  appenpriate  lime  dependent  equilibrium  position, 
required  for  the  stability  analysis,  has  hern  implemented  and  found  In  he  rnmpulalirmilly  efficient.  Steady  -slate 
response  anil  stability  boundaries  foe  an  rsistmg  llsplcali  II  AH  I blade  are  presented  Such  siahilliv  boundaries 
base  never  hern  published  in  the  literature  |hr  results  show  that  the  Isolated  blade  u'.der  study  Is  basically 
stable  I he  lower  shadow  twakrl  has  a considerable  effect  on  the  out  -nf  plane  response  hot  leiies  Made  stability 
unchanged  Noallrear  terms  can  significant!*  affect  Irnrsrirrd  viability  boundaries:  however,  the*  have  a 
nrgtigiMr  effect  on  response,  thus  implsing  that  a lime-dependent  equilibrium  position  Inr  steady-stale 
rrspnnsrl.  based  rnmpirlel*  on  the  linear  system,  Is  appropriate  for  the  lypenfllAHI  blades  under  studs  . 


A 79  19541  » The  Madarai  Rotor  Power  Plant  An  alternate 

method  lor  eetractrng  large  emouott  of  power  from  the  wove!  D H 

yp,. fiord  and  J I M -sarr*  (Dayton  tin. varsity.  Oeyton.  Ohm' 

A -wear  Imorufe  of  Aeronar/fes  *od  Attmnmttm  Aerngsw 
Srreiuer  Meeting.  »/rh.  Mew  Or  team.  /a.  Jan  15  77.  1979.  Pap*' 
790715  12 p Co- 1 tract  No  E V 76 SOI  2554 

fh*  Marians  Rotor  Powe,  Plant  concern  n discussed  and 
tM*t  involving  wood  roorvel  tests,  t teetrnmeehamcaf  anafyvt. 
performance  analysis,  and  cost  analysis  are  reported  fhe  Mari** 
concept  uses  rotating  cylinders,  mrticafly  mounted  on  flat  cars.  In 
react  with  the  wind  like  a sail  and  propel  an  enrPest  tram  of 
cvioected  cars  wmind  a closed  trace  at  constant  speed  fltdrioti  is 
geneiared  at  each  car  Ivy  alternator*  geared  to  the  wtwets  The 
*i.l y sis  indicates  rhat  raeetrace  shape  plan  forms  hut  not  euerr** 
plan  forms  o*  tracks  t»  econoc~e*l>  atnactiee  R*.n*e 

plants  with  capacities  as  tv  pi  a*  778  MW  end  *emal  energy  ouvputi 
ot  975  000  000  IdN'yr  w*  r nosulned  Foergy  costs  of  Mltfl  1 
hordoorel  l>-s  w.-d  turbine  and  ol  Madaras  preT-i  are  rnmp-e-d 

X 

A 7943681  a 7* 'orma.we  (.1  pnvieiii  .*  a closely  yeret 

ar-ay  B M Pershing  (A*.  n;*»  Cmp  . cl  Segiortr..  -Jeul  1 ./•-»«* 
of  f nervy  vo'  3.  May  June  ISA  p *85  187  7 re's 

A model  based  on  momentum  meory  is  ri-veugied  for  w*refmi« 
perloemanre  wdi  slipsbeam  interference  Only  p.e  two  u,tr.-  miet 
lerence  ivuliem  is  considered  The  win.lm-11  perlvnw  -e  o obteie-d 
from  momentum  there  y with  tfvr  pyeo*h  eelocity  ol  *he  hian*eiw| 
pwrt  of  the  roue  r.suo  wt  u,  correspond  to  rhe  l .'ty  'VieU^^d  wave 
velocity  ol  (tie  ufistream  sunrimill  It  IS  sl  - wn  Th i*  ,-lr  el.u-w . 

tetween  Wirvlm.ils  ui  a closely  ttiace.|  way  strongly  deg.  d-  sysr^ 
(vdiymeyr  the  power  output  v*y mg  rosme  like  from  nleder-ssr- 
|.ee  to  Silly  tilarikeled  osietatron  Pe.lnroswee  msprovewvent  rnvJts 
t.nm  a more  favor  .tile  dwlribuliou  of  ffw  k.nete  energy  of«t- 
vnouvung  an  near  each  rotor  ol  the  array  5 0 
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A/W  J/VOI  OMitmri  Mruxi  «t  mm  yy  lyilami  kx  th«  UK  t* 

J Muujttftfe  (Hc«ln^.  UnuciMly.  Haling  Li^i*i«J>  lit  Inland 
lioi>al  Got ifnciM.c  on  f uiure  fci*<  g*  Concept*.  London,  briylaiij 
JliHMiy  30  LeUotffy  I.  19/9.  huctcdu^  (A7d  3/BU  1b  44i 
London.  Institution  of  Electncei  LtigiiMNrrt.  19/9.  p JU9  312  16 

tdk 

Some  4»t  the  mote  important  lectori  ettecieiy  the  design  of 
utt  Jujitr  <a i raj  eneigy  systems  ere  diuuueJ  It  it  thuen  thet  poeeri 
ikiivlict  in  ulUxxc  winds  ere  «ttr«ctive4y  high,  of  the  order  o*  300 
kW  lmeer  meter  IperpendKAiler  to  tlie  wind  direct  ton)  The  cconom 
ICS  of  of  tslio*  e ope  ret  ion  shorty  tenors  the  use  of  large  wood 
I ur  times  (etKAit  100  m dierneter)  ereJ  e k»w  reted  wind  speed  i*  enu 
edventegeou*  A typical  offtfxee  wu«J  energy  system  fTn^ti  urrnpr ise 
r 10  « 10  errey  of  100  rr.  dienieter  wind  turbmes  to  giwe  e cluster 
ret  mg  of  bUO  MW  en«J  e (Merit  lector  of  ebuul  40%  6 J 

N/t  26604*|  Neiiori*  Aeroneutice  end  Spec#  Adrnmistietion 
lewis  Hevee'cf*  Center  Cleveland  Ofuo 

lABQt  HORIZONTAL  AJtii  WINO  TURBINt  DtV&LOT 
MINI 

WOli err.  H Hobbm*  end  Roneld  l Thornes  19/9  16  p refs 

Presented  el  the  Wild  (rieryy  Innovative  Systems  Coni  Cok> 
Springs  Goto  23  26  Mey  19/9  sponeored  by  Solar  k rieryy 
Hes  Inst 


EKPERIMKlfrAI. 
WIND  TURBINE 


I JEI  JO ! . .TTRAT  I Oil  OF  THE  DIFFU3H1-AUGME1JTED 
CONCEPT.  ; . I,.  Gilbert  and  K.  M.  Foreumn. 


Journal  of  E ner/jy,  vul  3, 

23!>-r‘4o. 


no  h,  July-August  1^9,  p. 


**  • «*««• c*«  .i.n  cwlvrr^  Ir"rr"  .H  .1  lfc,  ri(trM( 

(not peel  diffuser*:  If  on  smell  sc air  mod  » ^ ***  •#  Nsls  were  rondortrd  m »»n 

— * •”> «—  - “~u“  • - » - ...  £^3.1 

” •*  • c"’ *•«-.!  WIC  J,  «*  (he  ,.mr  luffcHM  rf(.  V”  *"*■"  three  flaw,  lb* 

pr.,,* *"  A.  oplmsued 
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APPfNOIX  MOO  1 WIND  TUABINf  CfNINATOR 
ANAlVhlt  A NO  Dt  SIGN  At  PORT  VOlUMt  2 Final 


I Conn  act  t(49  261  10691 

(NASA  no  1)111  OOt/NASA/ 1069  79/2  1 0991  Avail 

N1IS  HC  A02/MI  A0 1 CSCl  10A 

An  ova.v—  of  it.e  NASA  act.vil.es  concerning  oogenug  —km) 
kllllnii  oriented  lii«ifi]  u1A.li  •pidK.ilrijc  — 1ml 

Ifi.a.ilM*.  technulogv  laige  —Hid  furbinee  — •<•  designed  end 
in  hi  upeiahun  al  selected  ul.il 1 1 iilai  In  oidei  lo  ".aka  a 
v.yi.il..  ...i  eoe.gy  impact  coalk  lit  2 lo  J cents  pa>  Ado—  all 
hum  .....si  be  ach-ved  The  lede<al  p.ogiem  continues  lo  loin) 

Ilia  develop.'.eni  t.|  Mikaliy  ol  —ind  lurboai  — Inch  can  maei 
lha  cost  goals  ol  2 to  3 caulk  pai  kilo— ell  hooi  lo— a.  coalk 
aia  ach-ved  thiougl.  II—  mcoipo.el.on  ol  na—  lechnuloyv  hud 
.noovai.va  kyklam  .lekig"  <o  "a«loca  — aight  and  mciaaka  aoa.gi 
cn  im.  M M M 

STUDIES  OF  THE  AERODYNAMIC  PERFORMANCE  OF  A 10  kw 
B0RI2MTAL-AXIS  WIREMILL,  by  R.L.  Flgard  and  J.A. 

Sehetz. 

Jiijriiul  of  Ener^iy,  vol.  no.  1,  Jan.  /Feb.  1970, 

R*  V-  (• 

I In  ji null ajinii  prrliiiinjni r ul  a HHiilriN.  Iii|,'li  Up  -peril.  Ihrrr  liladrd  » incl mill  ratrd  al  IHVVk  al  36  mpk 
— as  sluiliril  In  Ihrrr  iiiilhuils  lusl.  Ikr  results  ul  liilil  Irsls  ul  *kr  ailual  iSisirr  — ilh  Imlh  a rrsislise  Mii  a 
liallrri  Ihaiifiiii;  rlnlm  luail  arr  rrpurlrd  Sriimil.  Ikr  pu  d"  Imas  ul  a siinplr  lilailr  r!rinr«l  analysis  arr 
piisrnliil  amt  . uinpairil  null  Ihr  IhIiI  il.ila  \iriultnjmii  hlailr  srilmn  roH  I Mir  Ms  ul  an  ailual  Mailr  sriliun 

-rrc  mi  amn  il  in  a - mil ml  anil  nstil  as  mpui  in  iln  analysis  I Inrd.  - ind  lunnrl  Irsl  rrsnlls  I nr  a I Mfc  stair 

nimlrl  are  i*isi-n  llri  nulil.  nnniln‘i  siiniiljliiin  I ruin  nuKfel  lu  piul.ily  pi  is  mnsideri  il  in  del  ail  I hr  results  ul  all 
Ihfrr  el  lulls  arr  i uniparril.  anil  e'""l  acriruirni  Is  shown 


A mol. 

Mae  I97h  42S  p 

iGonliacik  NAS3  ; 068  tX  77  A 29  10101 
NASA  CN  169496  OO’ /NASA/0068  79/2  Vol  2 Appi  A.«a 
yens  HC  A 1 8/ Mf  A0 1 CSCl  106 

Tha  MOD  1 defa<l  ilakigri  — apperided  fh#  supouiting 
a.— lyses  pieseuied  include  a pet  erne  Inc  syslen.  Hade  study  a 
veuhceiHHi  ul  the  cumpulet  codes  useil  lu.  .u«or  loans  ar-lys- 
a ...elel  Ua.le  study  and  a itelusHKn  ol  It—  design  loads  el 
each  pnocipel  —Hid  lu.bma  ganeialu  uHerfaca  lor  coital  k—dmy 
< undrticK-  Shipping  and  assemUy  .eoui.e.i— Ills  cunyuMe  Made 
devel<e«ne.<i  end  eleclncel  sletalily  eie  also  dtscussed  K l 

A80  23S37  An  oMalUlory  N.nd  «*rS,  convenor  G 

Ahmed.  (Shi. a/  im.--,s.iy.  Shuar.  I.-,|  I V.,«7  f ,vw„„  ^ j 
no  3.  1979  p 207  2IS  18  ieh  Rrwadi  suppurled  by  9wu 
Unmantty 

The  |-1».  revie-1  the  concept  ol  -aid  erw.gy  cor.ven.on 
a '"***'  intilleliiiii  ul  an  aeriafynamically  imniMl  yyslr.n  and  e 

ar^l  -....I  me.*,  c.k..„Uk  model  ol  H svehon  .,  piesmled  The 
U.MI  It  "Mooted  on  a shall  connected  lo  a mechanical  .ecl.hei  and 
cuuiae  .s  Supplied  by  a sled  id  pendulum  The  model 
*a»  Idle. I al  Ihe  e.it  ol  a -end  tunnel,  and  a rurli.ee  (heo.y 
pi  edict. . -.j  ,»K  Tm— er  coelhcwnl  lor  such  a nwkl  -as  developed 
Tile  lest  results  are  compared  IO  Ihe  irieo.el.cal  pre.hcl.uns  shn-.no 
a good  UK.elN.on  lei -err.  theo.et.cal  and  e.pe..  menial  values  II  it 
dto  sl.n— . , >hai  Ihe  elhoency  ol  e.-.i|y  cu.-e.uun  decreases  —.it. 

KHjeas"N  VHKI  s»*ed  II  ,i  cc  Miuded  that  allhuu^y  the  

uK.ve.tor  l.as  the  ail. an  lane  of  simple  drs.»,  and  lo«  const. ocl. or. 
UAI,  -»«.h  may  mNe  d aTtractiea  to,  OS*  m .emole  are*  o» 
Nvelupng  cm. lues,  the  lu-  .aloe  of  .is  pu-e.  coelf.ca.nl  .. 
cunsnht. ed  a deficiency  , u 
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MEHRICAM’S  WINDMILLS- HE'S  OVERPOWERING  NASA,  by  Paul 

Gljjo. 

Popular  Science,  vol.  2l4,  ru.  4,  April  1979,  p.82-83. 

Off-the-shelf  parts  and 
simple  assembly  produce 
250  kilowatts  at  low  cost 

N79  30719*1  N*t»on«l  Aeronautic*  and  Space  Administration 
lewis  Research  Canter  Cleveland  Omo 

WIND  TURBINES  FOR  ELECTRIC  UTIIITIIS  DEVELOP 
MINT  STATUS  AND  ECONOMICS 

J R Marnier  and  R M Donovan  1979  21  p refs  Presented 
at  Terrest  Energy  Systems  Coni  Orlando  Fla  4 6 Jon  19  79 
Sponsored  by  AIAA 
(Contract  E(49  76)  1028) 

(NASA  TM  79170  E 035  DOE/NASA/ 1028  79/23)  Avail 
NTIS  HC  A02/Mf  A01  CSCl  10R 

The  technology  end  economics  of  the  large  horizontal  ms 
wind  turbines  currently  in  the  Federal  Wind  Energy  Program  ara 
presented  Wind  turtwne  technology  advancements  made  m the 
last  several  years  are  discussed  It  is  shown  that  based  on 
current  protections  of  the  costs  of  these  mac  tunes  when  produced 
in  quantity  they  should  be  attractive  for  utility  application  The 
cost  of  electricity  (COE)  produced  at  the  busbar  rs  shown  to  be 
a strong  function  of  the  mean  wind  speed  at  the  installation 
site  The  breakeven  COE  as  a fuel  saver  is  discussed  end  the 
COE  range  that  would  be  generally  attractive  to  utilities  it 
indicated  Autlior 

N79  30772#  San.ha  tabs  Albuquerque  N M«i 

SOME  VARIABILITY  STATISTICS  OF  AVAILABLE  WIND 
POWER 

J W Heed  Mar  1979  SO  p refs 
(Conner!  E T 76  C 04  0/89) 

(SAND  /d  173SI  Avail  NTIS  »IC  A03/MF  A01 

Ttie  king  term  variability  of  avertable  wind  power  was  studied 
•n  ten  year  records  of  hourly  wind  speed  observations  at  fifteen 
srierSud  weather  stations  Mouth  by  month  and  year  by  year 
sum*  of  wind  power  occurrences  we  e used  to  generate  average 
standard  deviation  and  autocorrelation  statistics  The  amplitude 
of  the  annual  cycle  m available  wind  power  was  at  least  70% 
of  the  average  at  all  locations  long  term  integrated  power 
production  showed  irunma  and  numma  that  differed  by  36  to 
91%  Iron  iveraye  annual  production  , DOE 


WIND  T R0'iC:l  KITE::,  J.S.  r.oelo 


Mu>,iictni>  il  t n.jr . , v.101,  no. A,  Jum  1*70,  ,>.42 


ADVANCED  DESIGN  PUTS  NEW  TWIST  IN  WINDMILL 
GENERATOR.  E.  F.  Llndsley. 
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880  14643#  0eijaitm.nl  oi  Energy  Washington  0 C 

COMMERCIALIZATION  STRATEGY  REPORT  FOR  SMALL 
WIND  SYSTEMS 

Louts  V Divonc  N Blaonsiem  J Gros  A K Ingberman  W l 
H Rice  and  a J Taylor  |l979|  46  p rah 
ITIO  2 6844  Dietlt  AvatJ  NTIS  HC  A03/MF  A01 

Tha  comirwrciji  readiness  of  small  wind  systams  is  addressed 
Barriers  to  ba  ova 'coma  before  this  technology  is  ready  to  tM 
usad  commeioalty  a>a  cilad  and  possible  actions  that  might  ba 
considered  to  >amova  spacrtic  ba'nais  are  rdei'itwd  Tha  lu4 
implications  ol  tha  various  proposed  actions  hava  not  baan  folly 
developed  and  many  actions  listed  oirdoubiecty  hava  substantial 
problems  associated  with  them  DOE 


S IfelAKY  OF  jrtWSFHfcRiC  Wh.’ii  UtslGrt  CklTtkl  \ 
F0K  WIND  Mffc,KC/  CJ:lt7i.RS10rl  Jt'd'iCM  D*.VLLG.-tu_l  i . 
Utlt or  Fs-jt,  TttCiii  Uiiiv.  3|rjsu  li  <t.  miu 
Hobart  i;.  1'uvu.ir,  EdFC.  J I's/V . iAp. 


889 


MTV  11  7 79*|  National  Aaionautica  and  Soaca  Admmtstiahon 
Washington  D C 

INVESTIGATION  Of  A Gf  NEHATON  SYSTEM  EON  OENER 
ATING  ELECTRICAL  POWER.  TO  SUPPLY  OIRECTLV  TO 
THE  PUSUC  NETWORK.  USING  A WINDMILL 

C Tiomp  Aug  1979  1 59  p iah  Tianal  mlo  INGUSH  of 

Ondairoek  aan  aan  Generatoiiystem  vooi  hel  Opwekken  van. 
Diiekl  aan  hat  Openbere  Nat  ta  Lavaian  Elektnsche  Inaigia 
Nat  Bahulp  van  aan  Wmdmolen  Dalit  Unnr  ol  Tachnol  Power 
€ taction  Lab  Netherlands  May  1957  122  p Tianal  by  Kannai 
I Loot  Aaaociataa  Redwood  City  Calil 
I Corn  tact  NASw  31991 

I NASA  TM  75497)  Avail  NTIS  HC  AOS/M  F A01  CSCL 
108 

A wmdpoweied  gana'ator  system  it  described  attach  uaaa  a 
windmill  to  convatl  macltamcal  anaigv  to  electrical  anaigy  for  a 
thiaa  phaaa  (network!  voltaga  ol  constant  amplituda  and  frequency 
Tha  ganaiatot  syslam  contiols  the  windmill  by  the  numb*  ot 
lavolutiona  so  that  tha  powai  diawn  liom  tha  wmd  lot  a given 
wmd  velocity  is  menmum  A ganaiatot  i evolution  attach  « 
proportional  to  wind  velocity  it  achieved  Tha  ataior  of  tha 
genataloi  is  linked  dnactly  to  tha  network  and  a lead  convert  at 
at  the  ioto*  takas  cate  of  constant  voltaga  and  frequency  at  tha 
stator  A W H 


NSO  18668*#  National  Aaronautcs  and  Space  Administration 
Washington  D C 

CONTROL  STRATEGY  TOR  A VARIABLE  SPEED  WIND 
ENERGY  CONVERSION  SYSTEM 

A Jacob  D Valletta  end  V Maiagupalar.  Nov  1979  10  p 

rats  Tientl  mto  INGUSH  from  Ptoc  of  New  York  Inst  of 
Dec  Ingmaats  Inc  1978  p 528  531  In  FRENCH  Presented 
a!  Can  Common  and  Powai  Coni  Montiaal  IS  20  Oct  1978 
Tianal  by  Kannai  (Leo I Associates  Redwood  City  Calif 
(Connect  NASw  31991 

(NASA  TM  755121  Avan  NTIS  MC  A02/MF  A01  CSCL 
10A 

A control  concept  for  a variable  spaed  wind  eneigy  convar 
sion  system  is  proposed  for  which  a self  anted  asynchronous 
cage  gene>etor  it  used  along  with  a system  of  ihyrqtor 
convenors  Tha  control  loops  are  the  following  Ml  regulation  of 
the  entiamment  speed  as  functon  of  available  mechanical 
energy  by  acting  on  tha  resistance  couple  of  the  asynchronous 
genets. or  121  control  of  elecltc  powai  dekveied  to  the 
asynchronous  machine  functioning  as  a motor,  for  start  up  of 
the  vertical  aais  wind  converter  and  (31  limitation  ot  tha  slip 
value  and  by  consequence  ol  tha  induction  currents  m the 
presence  of  Sudden  venations  of  input  parameter!  Authoi 


A7S37S91  W.ndpower  generation  on  a large  scale  T. 

Mensforth  In  International  Conference  on  Future  Energy  Concept! 

»FH»ruwy  I.  1979.  Pit^wfrn,  (A79 

1 J °ni0n-  ln‘",U,,0n  ol  EleancN  Enginaars.  1979.  p. 
111  5 r«h. 


Soma  considerations  on  wmdpower  generation  are  presentee 
with  i.fviwK*  to  e 10  MW  windmill  A gnwrel  descr.pt.on  ol  th, 
mndmill  n given  end  attention  it  pent  to  rotor  desist  Tha  influence 
of  wind  het^tf  prof, la,  „ rtwn  d.scuuwf,  taking  into  accou n,  wmd 
thrust  economy  due  to  sice,  optimal  ground  cfaeranca.  and  accuracy 
of  performance  estimates.  B J 


NSO  14044#  Department  of  Energy  Washington  0 C 

COMMERCIAUZATION  STRATEGY  REPORT  FOR  LARGE 
WINO  SYSTEMS 

Lows  V D Krone  R Rlaurtaiom  J Groa  A K mgbwman  W L 
R Rice  and  S J Taylor  ( 1 9 79|  41  p 

(TIO  28843  Draft)  Avad  NTIS  HC  A03/MF  A01 

The  commerciaiiration  of  wind  luibmaa  « analysed  concerning 
technical  readiness  market  and  aconomre  aspects  environmental 
impacts  institutional  acceptance  benefit  snehrsM  and  com 
marciaiaation  devalopmeni  strategy  DOE 


WIND  BLOWS  ANEW.  L.  A.  Kllar 


NSO  TIBBS*#  General  Electric  Co  Phdadelphia  Pa  Space 

Div 

EXECUTIVE  SUMMARY  MOD  1 WINO  TURRINE  OENERA 
TOR  ANALYSIS  ANO  OESION  REPORT  Final  Report 

Mai  1979  61  p 

(Contracts  NAS3  20059  EC  77  A 29  10101 

(NASA  Cfi  159497.  DOE/NASA/0058  79/31  Avad  NTIS 

HC  A04/MF  A01  CSCL  10A 

Activities  leading  to  tha  dated  design  of  a wind  turbine 
generator  having  a nominal  rating  of  1 8 megawatts  are  reported 
Topics  covered  include  Ml  system  descnption  121  structural 
dynamics  (31  stability  analysis  141  mechanic  subassemblies 
design  (51  powai  geneiedon  subsystem  and  IS)  conned  and 
ineiiumentation  subsystem  A R H 


POWER  , vol  123,  no  5 May  1979. 

p.  40-42. 


Harneasing  tc  morrow '9  energy 
source*  gets  increasingly  urgent 
priority  as  reserves  ol  conventional 
fuels  dwindle  Article  examines  po- 
tential and  problems  attending  so- 
lar and  wind  e.rergy  and  fuel  cells 
suggests  the  promise  of  solar  ener- 
gy appears  best  for  both  utility  and 
industrial  plants 


***°  144S7*#  Purdue  Urwv  Leteyene  Ind 

,",UUt'0''  »»  **«R0V  SYSTEMS 

P C Krause  Nov  1879  SO  p rah 
(Grant  NsG  3237) 

IMASA  Ca  1,25381  Avad  NTIS  HC  A04/MF  AO.  CSCL 

V""9  a wind  fluctueiron  modal  srmutabon  raaufrs  ol  the 
VfmTT!  a—  ***tt,,C*<  •*»*•"»•  *ara  ob.amwj  tor  £ 
of  frto  MOO  2 was  JSS 

T2L*  * tnv,  of  ^ 

' IO  the  wmd  systems  wdl  be  subtactad  tn 

,h*"  th.  daaagn  of  th.  MOD  2 appM,,  sSSswm  iKT  JS 
on.  ascaprion  ,o  bus  w*h  . r«.^mc^££  t 

conuoftor  an  mstabdqy  occur, ad  dur rnTTZ^  1L  ££ 
tausad  contmuous  unbounded  swdchmg  between  tha  hmh  . 
low  modes  Th«a  *a  a cont'oi  dsnon  ruruu. 
b.  corr.ct.bto  prob+rr,  wFuch  map, 

RES 


NAO  1 4453*  | National  Aeronautics  and  Space  Admawstrenon 
law,.  Research  Canter  Cleveland  Ohm 

LARGE  WIND  TURBINE  OF. SIGN  CHARACTERISTICS  ANO 
R ANO  O REQUIREMENTS 

Seymour  Iwblem  ad  (Technical  Report  Services  Rocky  River 
Ohro)  Dec  1979  4S9  p reft  Conf  heto  at  Cleveland 

24  26  Apr  1979  sponsored  m part  by  DOC 
J (NASA  CP  2106  CONF79G4111)  Avad  NTIS 

HC  A20/MF  A01  CSCL  106 

Deladerl  lachracal  presentations  on  large  wmd  turbine  resow . h 
and  development  ertivib-s  sponsored  by  pubfre  and  prwata 
or  genu at  tons  ara  presented  Both  horuontat  and  vertical  au 
mechmee  ara  consatarad  with  empties..  on  thee  structural  design 
For  mdrvidual  titles  see  N80  16454  -itough  NSO  16482 
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Canada!  In  Ra^ITpto,™^  Counc•'  O’1*** 

Annual  Conlaranc.  LpndJ 

Volume  I (A 79 31401  1244,  c 

Canada  Inc..  1978  ISp.  °* 

Thil  paper  describes  current  work  on  wmd  puwer  euesimeni 

SIS  ^Ra^awA'"AW,nd  T"*~  * *" 

council  INRCI  Ottawa.  A map  Aow,,,  m.  snnusl  ,ve,aur 

^C^al^nTJ^l  ^ *,nd  ‘w—  *» 

Canada  and  individual  province!  hat  been  calculated  fiom  the 
alb  *300k'"  « -dt.n, 

bv  National  ^ 

— . In  parttcuiM  tK* 

•Tincludl*  dM’  Magdalen  Idand  urn, 

(Author) 


Windmills  - NASA  Hod-1 
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_ « tt r t>  wr  WORLD 1 S BIGGE3T  WINDMILL * 
DANISH  AMATEUR  2TJI^D  TK&  wu,UjLF 

**.  - l>  ~ W9- 

P*  8°'Pr'*  Learning  by  doing  Schools 

set  a 2000  kilowatt  example 
for  wind-rich  Denmark 

Test  Site  Picked  for  Cluster  of  Larrest  Kb*  Turbines 


Machine  Design,  ^1.  51,  °* 

p.  6 


il y 22  l.ov  ember  15  f 9, 


SIMPLICITY  MEANS  ECONOMY  FOR  WINDMILL  DESIGN 


Machine  Design,  vol  51.  no  28,  December  6,  1979, 
p.  134  .-/> 

THE  AERODYNAMIC  EFFICFNCY  OF  WINDMILLS. 

G.  M.  Li  1 ley 

The  Aeronautical  Quarterly,  Vol.  29,  ?t.  1, 

February  19^>  P-  1“17. 

Summary:  The  paper  reproduces  the  results  of  an  earlier 

report  on  the  vortex  theory  of  windmills  and  follows  that 
theory  through  to  establish  the  aerodynaric  design  pro- 
cedure for  a horizontal  axis  windmill.  The  results  are 
shown  to  differ  considerably  i ror.  those  given  in  a recent 
paper  by  Griffith  ind  the  differences  are  explained.  The 
main  conclusion  is  that,  when  :u.l  allowance  is  ma ie  for 
the  drag  of  the  1 lades,  hub  and  tip  losses,  and  losses 
due  to  inter*  en  : e with  the  support  tovn.-r,  the  power 
output  coefficient  or  efficiency  of  a horizontal  axis 
windmill  cannot  exceed  30  to  35  per  cent,  as  compared  to 
an  ideal  efficiency  of  59  per  cent. 


NASA  CP-2034 


WIHC  TUSSIHE  STRUCTURAL  DYNAMICS.  R.  Mil l*r, 

LtRC,  ad.  iMorkUof  tpoaaorad  ty  OOf  and  held 
ItftC.  fcw.lS-17.lf77).  Art*  1371.  Hop. 


,conh  t7ii4*  rr  ! ' re  moim  *n» 

Stable  C v Jr  i Genera  I fckctns  Co . Valley  forge. 

197,  , 

n Wmd  turbine  structural  dvnamto  cortrime  i.  -.»* 

tend.  OH.  ISA  (It  Nov  1977) 

In  Wind  turbine  structural  dynamic' 
rhf  dynamic  analysis  iv  prrvrnlcd I of  (hr  MOP  12  »• 
hon/ontal  as*  *md  turtw  After  «X«c»*m  tte  M*UVI 

dniftn  (he  dsnamn  analysis  used  10  evaluate  the  dynamic  (••O'  *t1 
structural  ml*  ta<  la**"  n divussed  Thr  resonant  fiequcncv  t*»a 

. i Sr  treatment  of  unsteady  wind  kwlat  and  dynamic  V'id 


A79  10238  Experimental  demonttiation  o*  Ihr  Dif»u»w 

ftugmanurt  Wind  Turbine  oonee(*  B L Gilbert  and  K M Fmem* 

tGtu-itir  Ae»uspace  Co' p Research  Dept  Bethpaqe.  N V ) S 
Imertonei,  Enerqy  Conirers ion  Enqine"'  q Co»(erence  (in  S* 
Oeqn  Cal  ' August  20  26.  1978  Proceed"  » Volume  3 I A7V 
1000 1 01-44I  Waoendale  Pi  Society  of  AoiomoC.e  Em*'—  . 
Inc  1978  p 2082  2089  6 refi  Conti acl  No  EY  76C  2 26(6 

The  D'*.u»t  Augmented  W.nd  Turbine  I0AWT I it  one  ot  ihr 
advanced  concern*  being  investigated  to  .mprove  the  runoihci  o* 
wind  energy  conversion  systems  (WECSI  Very  compact  O'  flow,  r 
using  OO'jnda'y  layer  control  have  been  exam.r-ed  experimental! , 
Srrvai  sdr  model  testmq  with  screens  and  cent  embodies  to  s-mwlate  a 
real  turb-ne  was  used  to  choose  a beset  ne  difuser  ronfiquratw'i 
This  design  is  a corneal  60  deg  .nduded  an*'  d.ltuvr'  enth  an  area 
ratio  o*  2 78  controlled  by  twe  tanqential  .niection  slots  The 
conliqivitior  also  has  been  tested  at  ten  timet  qealn  ph.yc*  -/• 
and  up  to  3 5 t.mes  qieater  anro  speed  usi-iq  scieeits  and  a 'e# 
Tueth'ie  Th<\  ("It  qeneiat -on  nonopt>m  /ed  0AWT  umt.go. m ... . 
dtoidd  pro.  O'  about  four  times  the  power  ot  a conventional  ABC'., 
wre  the  tame  turbine  efficiency  d.amrtr'  and  wind  at  npt-mum 
turbine  dnfc  loading  tAidhor  I 


RASA  TP-1359  Wi  ntkni  1 1 s - Resources  1978 

ENGINEERING  HANDBOOK  W THE  ATOSVMERIC  ENVIRON- 
MENTAL GUIDELINES  FOR  ”SE  IN  WIND  TURBINE  GENER- 
ATOR DKVKL0F>fcNT.  Walter  Fro#t.  B.H  Loor,  T«o» 
Dnlv.  5tre.de  7a«t.  md  R.H.  Turner.  MNRC.  Dr.  i9/S 
37?p 
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...  . . I Wind  turbine  sliucluial  dynamics 

, -'I  ;"-'  Ae"mautk.s  and  Space  Administration.  Cleveland  Oh,., 

MH  AOI  RC'C"eh  tr"'r°  1,7,1  |VP  N1,S-  ^ All 

u-ionTsA^  'z'r?™r'u,'>  Lw'e 

Srptfuic  *tolr*t%  «ie  UK  Imlcif  I«h  c*  h «4  the  2 b i*i+rt% 
ficwmcd  ouitri •••*§  ihr  dcMgn  jml  paftHnuiK(  <4  »n»j  lurtm  % 


(SAND  -771)75)  PdurmiKi  evaluation  of  wind  energy 
iwkimm  i)Mtai  using  Ihr  noth. 4 of  bins  current  status  Akim. 

R I-  (handle  1 abs  , Albuquerque  N Mci  (USA))  Mai  1978  Can 
•tact  EV  7hCil4(l789  2 |p  |>ep  NIIS.  W A02/ME  AO  I 

A detailed  lirv  upihxi  of  the  method  <4  hun.  a technique  of 
data  codec  lion  anil  leduclkw  fur  firlil  peifotniancc  evaluation  of 
W kJ  Energy  Convciskm  Systems  (WECS)  it  provided  The 
melhoil  of  hint  n a straightforward  yel  useful  appioavh  lo  the 
complri  problem  of  relating  the  response  of  a WECS  lo  a variable 
vaind  field  I samples  of  typical  results  olilained  using  the  method  of 
bins  ate  piesented  Methods  of  delet mining  that  the  mcatuie  of 
peilo, manic  of  a WECS  .-biained  is  sorrevl  aic  outlined  Areaa  in 
will,  h further  mudifu alums  to  the  technique  may  Kr  appropriate  are 
also  discussed 

l«KC»  (CONE  77114*  . pp  I 1 1|  ( unaarisua  ufiumpwtcr  cu4ci 

fur  calculallng  dynamic  loads  la  nmd  lu,  bines  Speia.  DA  (teals 
Rescan  h Center.  Cleveland)  I97g 

I roin  Wind  turbine  strusluial  dynauiKs  conference,  Clesc 
land.  Oil.  USA  (IS  Nov  1977) 

In  Wind  tuibinc  slruilural  d)iianiKs 

llse  development  of  at  least  seven  codes  by  NASA  and  its 
lonlraclors  IS  desenhed  As  might  be  ctpcvlfd  in  an  a.ca  of  new 
technology,  these  codes  dtfli  I iiMiskieiably  in  appiojch  and  lech 
nii)ue  llei  aiise  of  I lie  g.-Kially  i oinpll.  slid  nature  of  any  sliucluial 
dynamics  analysis,  a detailed  comparison  of  sesen  compulci  codes  is 
eatiemely  dilfu  uli  I hotline,  Ihc  i4i(o  lives  of  this  study  hate  been 
limited  lo  I lie  billowing  lo  present  a brief  overview  of  each  code 
and  identity  viui.es  for  lurlhci  daiailcd  mfinmaiant.  ami  lo  compare 
the  performance  of  ea  h code  again .1  Ian  sets  of  lest  dala  measured 
on  Ihc  IUI  kW  Modi)  amd  turbine,  an  cspomicnla!  mai  hint  m 
opciallon  al  NASA  s Plum  Hrook  Slalioii  mat  Sandusky.  Dfms 
Conipanson  on  the  basis  of  cyclic  loads.  |nak  loads,  and  hamuniK 
1 1 intents  aas  sclcc  led 

(CONI  771  UK  . pp  II  17 1 Simplified  modeling  fur  mod 
turbine  modal  analysis  using  nasi  tan  Sullivan.  11(1  eats  Ktsca!.  h 
C cnlci.  Cleveland!  1978 

from  VC irul  luibmc  siiuciui.il  dynainiss  conference,  Cleve 
land.  OH.  USA  (IS  Nov  1977) 

In  Wind  tuihme  structural  dynamics 

A Simplified  finite  elerrenl  model  of  the  Mod4>  amd  luilune 
lower  is  dese t ibc.l  Use  of  this  m nlel  greatly  reduces  the  computer 
lime  reipured  lor  modal  analysis  Ihc  moth I pi  os  ales  g.md  aouia.  y 
m prcdKIing  loaer  flci|UCni.iev  and  iihnlc  sliajies  as  long  as  ihc 
lower  bending  modi  shae  rev.nihlts  llu  first  liending  aside  sha| < 
of  a cantilever  beam  Several  apph. atnms  alicre  Ihc  simplified 
model  was  used  for  modal  analysis  are  dea  nU  d 


» 


(CONE  771148  '.I  rail  Arr.ulaaUC  analysis  ml  mad 

margy  turners!.. a systems  Dugund'i  I ( Massac husnts  Inal  of 

Tech  . Canibmlgc)  1971 

from  Wind  t uilnoc  sliucluial  dynamics  conference  Clese 
land.  Dll.  USA  (15  Nos  19771 

In  Wind  lurbire  sliucluial  dynamns 

An  ariorlaslk  mscslif  ilion  c f hon/onlal  aov  wind  lurbsnrs  is 
desc nbed  Ihc  study  is  divided  mti.  pan  vnipler  anas  namely.  Ihe 
senwlaslk  siabilny  of  a single  hla.lc-  on  a rigid  lower,  and  the 
mechanical  situations  td  llie  rigor  syslcm  on  a llcsibie  lower  Some 
resulting  instabilities  and  forced  sdualMMi  behave,  air  devrdird 

(CONI  771148  . pp  71  7h)  EW>  field  analysis  Cliff 
W’ C . Vcrhnirk.  MU  IbatnTle  Pacific  Northwest  labs.  Richland. 

WA)  1978 

Eronr  W ind  luib.ne  sliucluial  dynanik  s conference.  Clesc 
land.  OH.  USA  (If  Nos  1977) 

In  WmJ  luibmc  sliucluial  dynauiks 

The  average  mean  wind  speed  inlcgralrd  over  a disk  re  shown 
lo  be  eilmncly  clove  lo  lire  mean  value  «if  wind  vpred  which  would 
Se  mrasuicd  al  the  cenlrr  of  a dick  f.»  most  geomclncs  in  which  a 
Ah' ECS  (Wind  Energy  Con  vet  stem  Syslrml  would  operate  field  lest 
result,  >r  piescnled  which  compaie  msianlanenua  records  of  wind 
spied  - ..  glared  over  a disk  with  the  wind  .(wed  measured  al  the 
center  of  (tie  disk  Ihc  wind  field  that  a totaling  clement  would 
cipcnrncc  is  presented  w luc  h has  been  synlhesued  (rum  the  outputs 
of  an  array  of  anemometers 

iCONE  77114a  . pp  us  |oi|  Analytical  rearing  Ink 

argues  Jones.  R (ham  an  Aeiospucc  Corp  lilc.xnfietd.  CT)  1978 
Erom  Wind  luibmc  strut  rural  dynamics  ciaiference.  Clese 
land.  OH.  USAID  Nov  |977| 

In  W ind  luibmc  sliuc  luial  dynamics 

Slrucluial  Dynanik  Aualylk.al  listing  techniques  can  be  a 
tool  lo  deleiminr  I lie  uiuice  •>(  sliucluial  dynamic  problems  and  Ihc 
Soluliun  lo  these  problems  Analytical  testing  techniques  arc  based 
upon  new  and  unique  dynamic  leslmg  nnih.sls  and  analysis  of  lest 
results  thus,  these  nn  llu hIs  apply  priniairly  to  constructed  wind 
lutbinc  systems  Ibis  papci  gives  a summaiy  of  these  methods 

_ ICON!  01148  p(i  llljl  l<>8|  Indue' -e  uf  mad  turbine 

foundatiun  fee.  SI  (lewis  Research  t ruk...  lev  eland  I 1978 
Eiom  Wind  luibmc  sliucluial  dynamics  conference,  Cleve- 
land. Oil  USAID  Nov  |977| 

In  W md  turbine  slru.  lural  dynamics 

Die  M)  kW  Mod  OA  wind  turbine  was  modeled  using  a I 
lumped  mass  spring  system  for  the  superstructure  and  a rotational 

Spimg  lor  ihc  loundalkm  .iml  sup|ioiling  vxl  Nalural  ftcrfuencies 
wt  lf  . aic M luted  using  soil  I Uvlk  ilk  slult  sal  vmg  (run  Radio  22  4(81 
p V I Ihe  I.  du.  lam  III  nalmal  lli.yuc  HC  lev  liom  the  rigid  found  a*  ion 
cac  tanged  up  lo  21)  percent 

(t  I >NE  771148  . pp  D7  Into  Itnec  train  dynamic  aaaly 

sis  Oiansunlr.  N ikamaii  Aerospace  Corp.  Bloomfield.  CT)  ,978 
Erom  Wind  luibmc  sliucluial  dynamics  conference.  Clrse- 
land.  OH.  USA  (D  Nos  1977) 

METHOOS  FOR  ATTENUATING  WIND  TURBINE  AC  GENERATOR 
OUTPUT  VARIATIONS.  H.  Gold.  p. 179-186. 
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0/N4MTCS  or  00 IVE  SYSTEMS  FOR  WIND  fNEOGY 

*art  ’ ne*-S»nche.  . 0.187-194. 

< 'N»  pp  I9S  '1*1  Some  alternative  dynamK 

t«nB«ura»mny  f«c  tar*  h<-riuintal  am  »MS.  Hohenemsei 

K II  |Wj  WV  S|  |oun|  |9'H 

F,or'  * "’ll  ijrt*,n  structural  dynamics  conference  Cleve 
land  < >H.  I S A » I*  \ is  1 .■’?( 

In  W ind  ••jT^-.nr  structural 

Thr  pf-  nt  [ s : It!,  .pm.-n  effort  toward  Ijrp  Stn/rntai 

juv  W i < s rntrjt«.  n the  configuration  with  two  rigid  blades 

with  inllei  hv  piti  h v annum  an.f  a ua  gcai  dnve  Alternative 
configuraticri'  without  yaw  gear  drive  are  nm'ideied  where  the 
rotor  rv  either  <!f  remit  .ns  ir  where  the  yaw  angle  .v.,.  ntrcHed  h> 
hladt  c v e Ik  pi-  h input'  A preliminary  evaluation  of  the  dynamic 
c hat  ac  (eristics  f **  liter  ailernativr  Jevign  configurationv  tv  prevent 
cd 


CONVERSION  :T  ,T  PC'</SR  TH  TIP  PACIFIC 


• rt*t«n^a>  i 


Fcwu 

|97* 


irnw-ni« 

D B V tterna  I A 


pp  2*.’  2541  Hied  pitch  wind  tarhmrs 

(Lewis  Research  Center.  Cleveland > 


Robert  W.  Pacer  and  E.  Wendell  Hevson. 

nf  Applied  Meteorc  lor.  . 17.  • . | . 

December  19$,  p.  l8l4-l826. 

ll  .TTJ  '**  *nK  *«~1  I— re  den-tty'  . V*m,n«l  ..r.  . . a-msl 

,1  th.  >«.*.  vrtr.  through- tut  th.  f.«  Hal,  ar-a  The  anah.w  -mb.  ales  that  -here  arc  larer  wind 

' £.T  •""‘air  iUo  "rh  ,hr  •W"  « -tlh  Inch  ... 

tH  •mr'ho.t  I,  vimnur  th.  dominant  h.rh  if.-ure  .ot™  «.  r th.  |‘*  ,in  remit*  „ -ul-tw.tial  -,nd 

along  I hr  ..j-t  and  thr-neh  th--  I'nlumUa  ».  rp  ami  t,.  th.  ra»t 

MMl'viu"  ,4ri  4“'  "•  »!”« h , n«M  ha-.  » n pcluenj  In  a IK-  , , 

4 K»T"t":r  "'C?  ‘a  "**'  N *'*'  ■'  ’ : ' - ' * 1 

. v , , L"  " 4'n  ,h'  lr'** *'  ,,~l  p*'r  cnergv  .m-o  • Ih.  A.tvi  t '*.«nr  . ,\\  r«, 

MM  *nttld  U -t/H  ac-mitnc  to  tS-  Mtrnrlh  nf  th.  » tml  nt,m  ll-wes-,  a r«a n - the  .--I 
|wr  l.l.  watt  Hour  pr.-lu.tuat  |.  r .a.umv  urr  557t.  ratings  reveal,  that  foe  a m.».  .ha,,..,  jw.r 
a >ual-!r  increase  (or  dn  erase  1 in  energy  output  .an  he  i .pen.  nerd 


from  W ind  titrhme  structural  dynamics  conference.  Cleve 
land.  OH  l SA  Nov  l<177| 

In  Wind  turbine  cructural  dynamics 

Wind  turNnes  destgr.ed  for  fived  pitch  operation  ffer  pi'ten 
tial  reductions  in  the  cost  f the  machine  by  eliminating  many  eovrlv 
ownponents  Studies  have  shown  that  a rotor  can  he  designed  which 
pro-luces  the  same  enetgv  annually  as  Mod  < t hu'  w hi. h regulates  us 
p'wer  automatically  hs  ptogressisels  stalling  the  blades  as  wind 
.reed  ins  teases  FfTects  -f  Made  twist,  taper,  men  cutout  and  airf  il 
.htpe  nr  perf-irman-e  ate  discussed  I'nfortunately.  hied  pitch 
tolofs  ire  not  self  starting  when  the  pitch  is  sc!  to  mmmire  energy 
puwluction  pet  yeir  \ iraous  starting  lechm-gues  are  diw  ussed 

(CONF-77i:ag  pp  IM  JMi  Pirns  for  Oind  energy 
•ysten  siaiaUti-n  Dreter.  M E (Paragon  Pacific,  Inc  . El  Segundo 
CAI  i«** 

From  Wind  turb.ne  structural  dynamics  conference.  Cleve- 
land. Oil.  ISA  (15  Nos  I97’y 

In  W md  turbine  structural  dynamics 

Two  new  analysts  tools,  one  a digital  computer  code  and  the 
is- her  a spe.tal  purpose  hvbrid  computer,  are  intovluced  The  digital 
mutputet  ptogram.  the  Root  Perturbation  Method  or  RPM  is  a new 
■tplemen  Hum  of  the  classic  I linguel  procedure  whi  h cmumvenls 
aumerical  problems  as.Kiated  with  the  rtttaction  of  I loqurl  roots 
TV  hybttd  computet  the  Wind  F.nergy  System  lime  domain  simu 
Vn.  fW'ESTk  yields  realtime  loads  and  defor matr-n  information 
fweuai  to  design  and  system  stability  investigations 

(CON F '7 n«»  pp  275  2*5)  Brush  umd  turbine  genet 
Mat  m 4rw r.hrd  in  Seienttfle  Amrriean  nf  Deermber  20,  1090.  Spera. 
0 A (1  two  Reseirch  Center.  Cleselandt  I**"** 

From  Wind  turbine  structural  dynamics  conference.  Clese- 


AN  EXPERIMENTAL  INVESTIGATION  OF  A CLASS  OF  RESIST 
ANCE  TYPE.  DIRECTION  INDEPENDENT  WIND  TURBINES 
S Sivasegaram. 

Dont  of  Mechanical  Engineering.  Faculty  of  Engineering.  University 
of  Sri  Lanka.  Peradentya  Campus.  Sri  Lanka. 

Energy  1978.  February.  23  30 

The  resistance  type,  direction  independent  wind  turbine  is  suitable  for 
the  generation  of  power  on  a small  scale  in  developing  countries  So 
*ar.  all  work  on  this  class  of  wind  turbine  seems  to  be  restricted  to  the 
^avomus  rotor.  The  present  paper  reports  the  findings  of  an  expert 
mental  investigation  of  an  entire  class  of  wind  turbines  which  includes 
the  conventional  Savonius  rotor  The  influence  of  four  rotor  geometry 
parameters  (i.e.  number  of  blades,  blade  angle,  blade  location  and  angle 
nf  setting  of  the  blade!  i*  studied  and  discussed  on  the  basis  of  two  per 
formance  criteria  (i.e.  turbine  efficiency  and  (terformance  on  the  basis 
of  blade  area).  The  existence  of  optimum  design  parameters  is  estab 
lished  and  the  possibility  of  improving  substantially  on  the  performance 
of  the  Savonius  rotor  is  demonstrated  Some  possible  applications  of 
(he  present  class  of  turbines  are  briefly  commented  on 


bug  OH  USA  (15  Nos  1977) 

In  W ind  turbine  structural  dynamics 

An  historic  wind  turbinr  gcncrit  -r  is  described  which  open! 

•4  ■ ( Ireland  Ohio,  from  l*M  to  IWW  The  machine  had  a I At 
Madr  rruor  V>  feel  in  diameter,  a pivoted  tower  (0  feet  high  and  a 
au,aev  output  of  12  kW  DC  The  description  is  haved  on  an  1*90 
v*wlr  hi  Scientific  American  journal 


THE  1079  WIN!)  ACCES  ; ’AT\  . T3. 

Wi nd  Pov*»r  Digest,  no.  14,  Winter  1978,  p.23. 
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THE  BIG  WINDMILL  AT  TV I NO. 

Marshal  F.  Merriam 

Sunwor 1 d,  Vol . 2,  No.  2,  May  1978,  p.  57-59. 


The  Tvind  windmill  it  unutual  w 
several  respects.  First,  it  is  by  far  jhe 
largest  windmill  standing  in  the  world 
today,  and  by  a small  margin  is  the 
largest  ever  built.  It  is  a horizontal 
axis,  5-blade,  downwind  propel ior. 
with  the  blades  sweeping  a circle  54 
meters  in  diameter.  The  hub  more 
than  SO  meters  above  the  ground. 


In  addition  to  being  of  extraordinary 
size  (with  all  the  engineering  which 
that  implies),  the  machine  includes  a 
number  of  technical  features  that 
imaginative  and  novel.  The  blades, 
c sample,  are  constructed  of  fiberg 
and  plastic  foam  and  weigh  only  5 tons 
each. 


A 78 20826  • EUcfc ground  and  system  description  at  Km 

Mod  1 mud  turbine  generator  E H Ermt  (General  E Ik  Inc  Co. 

Valley  Forge.  P.  | In  Sateen.,  application  0>  material  lor  produc* 
and  energy.  Proceedings  of  Ihe  Twenty  third  National  Symposium 
and  Salutation.  Anahrim.  Calil . May  24.  1978  (A 79  2080  ) 07  281 
Alula  Calil . Socwty  lor  lh»  Advancement  of  Mal.nal  pul  Piocaaa 
Engineering  1978.  p 403408  Contract  No  N A S3  20058 

Ths  Mod  t Mind  tut  tun.  can  uttered  n a large  utility  das 
machins.  operating  in  tha  high  wind  rrgm.  which  hat  ths  potsntiaf 
lor  gtmsrstion  cl  utility  parte  pointer  at  costs  competitive  wtth  othsr 
alternative  energy  touren  A Mod  I wind  lurbin*  geneiator  (WTCl 
dsicnphon  It  Patented,  taking  into  account  ths  two  .enable  pitch 
ttsol  Matter  ol  the  rotor,  ths  Wive  tram,  power  generation  control, 
the  Nacelle  structure,  arid  ths  yaw  dries  The  maior  lor  face  elemsnts 
ol  the  WTO  are  the  grourul  enclutur*.  the  back  up  hattery  l y item, 
tha  ttep-up  transformer,  atenwnlt  of  the  data  system.  cabling  area 
limiting  and  tower  Icundation  The  final  system  weitpit  (rotor. 

Nacelle  and  tower)  is  rupee  led  to  he  about  650  000  pounds.  Ths 
WTG  Will  bs  capable  ol  delivering  1800  kW  to  tha  utility  pid  m a 
wind  speed  above  26  mph  Q S. 

VORTEX  AFFECTED  BY  THE  CONICAL  SHAPE  OF  GENERATOR  IN 
T0RNA00  TYPE  WIND  ENERGY  SYSTEM. 

Jwo-M i n Chen. 

Industrial  Aerodynamics,  v.3,  1978,  p.307-313. 

A mathrmalH-al  analysts  of  • torlei  which  is  irnerilatl  by  a stationary  tower  with  a 
partially  opening  lo|>  anti  directed  by  vertical  vanes  is  presented  With  the  conical  shape 
generator  lower  considered,  a concentrated  vortex  and  higher  pressure  drop  can  be 
obtained  from  this  tornado  type  wind  energy  system 
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VINO  YU13IHE  STHOCTWl-y.  DYNAMICS.  Dscn  R.  KINar, 
L«RC,  ®d.  (Workshop  sponsored  by  DOE  and  held 
L*RC,  ftov. 15-17,1577).  Ker.1278.  290p. 


Cepsrtssnt  of  Ensrsy, 
Wcshlnyion,  D.C. 
Uorcshc*  go  Hind  Turbina 
Structural  fyn^cs 
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COMPOSITE  BLADE  FABRICATION.  C.M.  MINKE.  P.255-56. 


A 784  9949  Research  « th.  etecvoMunf  dynamic  TIE  tv 

SOM  dnvsn  ssnwetor  J.  E M,  .erdi  and  M 0 Lawson  I Day  ton 

IMworuty.  Dayton.  Ohm)  In  N At  CON  78.  Frocaada^  ot  8w 
National  Aerospace  and  Etactromcs  Conterence  Dayton  Ohm  Ms, 
18  II.  1978  Volume  2 I A 784 9851  22041  New  York  Institute  ot 
Etedrcal  and  Electronic,  Engewws.  Inc.  1978  p 869  873  8 rets 
Contract  No  EY  78  S 024 130 

Tha  EtectroRunt  Dynsrmc  (EFD)  send  driven  generator  <teren>y 
*""•  "M  energy  to  etectncal  energy  without  mown,  pant 
Conventional  wnd  turbmet  are  currently  limited  m sue,  .nth  th* 
greauw  dtemeter  presently  enmeagrd  being  '00  to  400  tart  fa  tha 
EFD  Wind  driven  grntrator  ter*  er*  no  tundammstal  mmnn. 


rsstret  ths  Ills,  therelorr.  reonomes  ol  Kate  end  I ar  leap  f povvars 
Sian  conventional  system,  can  bs  rsdirsd  Analyses  preset  laterWt 
farltsnsoscs  charactsnttKi  lor  EFD  and  generators  howavar 
ipacihc  s.pwimanlsl  date  have  bran  lackasg  Research  pass  prasant 
h heasg  empheured  are  dneutted  and  oerlorntwics  ol  espnawiW 
arrays  bamg  conducted  ai  an  Eiffel  type  and  tunnel  art  ateo 


iMcuaad  lAuPsorl 

raSt?,W"US 

p?~'ior  23  mS1  2'2-  -•  4 >978 

TWo  British  designed  wind 
turbines  use  hydraulics  to 
produce  heat  and  electricity 


- — 


Proceedings  of  the  National  Conference  of  the  American  Hind  Encigv 
Association:  Amarillo,  Texas,  1-5  March  1978 


. A 


Availrblr  from  the  Alternative  Energy  Institute,  West  lexis  Stale  University,  Canyon. 
Taxa*  7901b  Price  J 9 00 

: ne  profound  changes  that  have  taken  place  in  general  attitudes  to  alternative  energy 
systems  in  the  US  during  the  last  five  years  or  so  are  reflected  in  the  balance  of  the 
23  papers  comprising  these  Proceedings,  almost  half  of  them  are  concerned  with 
programmes  sponsored  by  major  authorities  and  deal  with  overall  commercial,  legrs 
lative  and  administrate  problems  of  wind  power  development  rather  than  with  the 
technical  aspects 

To  comment  first  on  the  technical  papers,  it  is  mtercst.n*  .o  speculate  upon 
the  extent  to  which  the  balance  of  the  dozen  presentations  in  this  category  may  or 
may  not  represent  the  pattern  of  development  in  the  US  field  Horizontal  axis 
machines  still  predominate  in  all  sizes  from  the  200  klk  Mod  OA  turbines  under 
erred,  it  seems,  by  the  prob’-ms  at  Plum  Brock  to  tne  small  machines  tested  with 
such  enthusiasm  at  Rocks  Flats,  where  Andrew  Trenka's  paper  lists  1 1 horizontal 
machines  but  only  one  seitual  A large  Darr.eus  is  nevertheless  holding  its  own  in 
the  rather  unexpected  application  of  irrigation,  as  described  in  some  notes  on  a 
field  trip  to  a USDA  research  centre,  in  spite  of  apparent  horizontal-axis  predom 
inanct  and  of  a certain  amount  of  sniping  from  advocates  of  the  straight-blade 
vertical-axis  machine  lhe  latter  continues  to  generate  nomenclature,  if  not  power 
we  now  have  the  Giromill  and  the  Cycloturbine  using  similar  principles  of  cyclic 
pitch  control,  although  the  Giromill  failed  to  work  in  its  synchronous  mode  and 
the  Cyclotuibine  preferred  modest  success  on  DC  The  continuing  interest  in 
synchronous  machines  is  noteworthy  in  the  light  of  recent  developments  in  frc<| 
urncy  conversion  systems  for  constant  TSR  turbines,  described  by  G W W Pontin 
at  the  Seminar  on  UK  Nind  Power  in  July 

Subsidiary  technologies  were  represented  by  useful  papers  on  pastcd-plate 
lead-acid  batteries  for  storage,  analysis  and  testing  of  a tower  structure,  and  a 
composite  beanngless  rotor  concept 


TJ  Wolff,  Ben. 

825  Wind  ener*v  / Ben  Wolff,  Hans  Mever.  — 

.W86  Philadelphia  : Franklin  Institute  Press 
cl978,  * 

82  p.  : ill. 

Bibliography:  p.  73-74. 

ISBN  0-89168-004-7 
1.  Wind  power.  I.  >«eyer,  Hans  Klaus, 
loint  author.  II.  Title. 
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WIHD  TUSSINE  STHUCTUH'i.  DYNAMICS.  Pier.  R.  Pillar, 
LeRC,  ©d.  (Workshop  sponsored  by  DOE  uid  held 
URC,  Nov. IS- 17.1977).  Her. 1978.  290p. 

_ iCONF  71|  I4»  pp  22'  ’Hi  Effects  «#  mfw  location.  «•*.  « . a 
cowing.  Hi  lift  no  critical  loads  « large  wind  lurStvr , Sprra  O A 3 

Janerrke  DC  iLewiv  Research  tenter,  Cleveland)  It’l 

Fnvn  Wmd  iiwbnf  s'rc.tural  dvnanwci  conference.  Cleve  » 
land  i Mi  USA  (IS  Nov  W # 

In  W ind  turbine  druclural  dynamics 

Three  large  (I SOU  kW  I horizontal  rotor  configurations  were 
ana' vied  in  determine  the  effects  on  dynamic  loads  of  upward  and 
downwind  rotor  Incatn-ns.  owed  and  radial  Made  pr-suvinv  and 
Idled  and  H-»n/optal  rotor  am  positions  l rods  were  calcidaied  for  a 

range  of  wind  velocities  at  three  locations  m the  slruclure  the  Made 
sha-l  the  hub  shaft  and  lhe  yaw  drive  Btade  a US  cosang  and  Mr 
airs  till  were  found  t<  have  fiunor  effects  n loads  Howrser 
locating  'he  rotor  upwind  of  the  lower  significantly  reduced  loads  at 
all  Vicarinsts  analvrr-d 

ATS  3897?  f und.nwnta«<  of  wind  wiergy  N 8 

Oie'emiC ntitl  |Un«n  Camp  Co>p  , frmreran  N J I Ann  Arnor. 

V.ch  Ann  Artur'  Sr  - ce  Pure. diets  Inc  1978  *73  p 93  «•' 

S6% 

Tile  thjul  prntnll  a toned  overview  of  The  'si'ile—servl #< 

Pr "v .pier  and  uw*  cation l ol  wind  energy  system  The  tbitor<a 
development  ot  enncl  machines  ,c  outl.ned  Sever  a . ixr  r at  of 
wmd  eneigv  are  dent. tied  such  vs  ep 'CUltse  s'  uses.  nee  evl 
munropel  utev.  protects  nvolv  ng  pumprg  eel  compressed  gas  erd 
laige  scale  eneqy  reodurlron  fie  the  Consd-tafon  s tew  Ip  *,nd 
marhrnes  and  gt—  jior  s noting  hon/onra*  .vs  roro-s  vet  re  . ..,s 
rotors,  and  cross  enl  hen  ronie  ns  rotors  The  on<rn«vr  and 
rhnnr  chaar’erotes  ot  ssi  energy  ..stems  »e  d.scu,  ers  and 
economic  terrors  we  deni*  erl  The  mapsi  mo  its  -five-  <t  the 
•elect  r>n  of  pres  b mi  energy  syst-ms  re  oesented  Systems  for 
ce-ergv  St  »l  at  processed  ortud..  , •'ecTrochecmczl  therm,  ewt 
machaned  enerqv  slseasr  tre 


.v-g.inrtlt  Improve  r-s.nl  of  wmrfm.ll  effrerenev  by 

houitctary  layer  conirai  J S Mren.-s  (Tmr-s.i  v Unwerpfy  fropet. 
Ai  srr.s.sl  if.«*  f ^-svrvy  sn|.  ? . s 2 t9  .»d.  p 10  ■ 1 14  ' re^v 
It.  desirability  of  uimg  t.  irutiry  laye-  return  to  i nerves'  n* 
efficiency  Cl  co'Crenona  wirsdm.ll*  n oncos-  d The  rotation  pf  m. 
s-  'n  il!  IkAi  P's. ides  a sou roe  o‘  inrrrnjl  flow  ,vh.rh  ean  be 
• ‘ 1 *c  1 as  a simple  pomo  for  Its-  toundary  layer  suction.  ml  a 
sr-untfied  marhema  -ca'  model  <sf  she  infernal  hose  is  presenret 
f>.  T.cr-t  are  rste-  ,tej  nu  riser  .catty  for  sons.  assumed  values  uf  the 
s-. indrr.41  qeon.et,Cal  parar-elefs.  ,-nd  it  is  shewn  thjt.  ,f  e-rta.-s 
cceidit’orss  are  assumed,  et. rn rages  o some  3 tr.  in  dm  icwryt.ona. 
ellir  rn-y  ct  a sanaNe  lute's  w.ndmai  and  33%  for  the  f.ve-Hntch 

enndrssgi  car  be  obtsmed  HL 


895 


1978 


OETEPM’NATir.N  OF  OPTIMUM  AR »AYS  OF  WIND 
ENERGY  CONVrRSION  DEVICE. 

G.  M.  Br.igg  & W.  L.  Schmidt 

Journal  of  Energy,  Vol . 2,  No.  3,  Moy/ June 

197*,  o.  155-159. 

Tilt:  niiioduciion  o(  arrays  ol  »ind  mcrgy  machines  will 
provide  for  rhe  comer  sior  suable  amounts  of 

renewable  energy  resources  i>  higli  i aJc  energy.  In  this 
paper,  we  shall  outline  a mode,  to  pted.ei  the  pe'rforinanec  of 
such  arrays  based  on  a rough  boundary  layer  velocity  prolilc. 

I he  model  attrmpiv  to  predict  atmospheric  boundary -layer 
velocity  profiles  within  an  array  of  full  scale  systems  from 
luibulent  boundary  layer  flow  profiles  wnhm  passive  discrete 
roughness  elements  located  on  a rough  surface.  I Ins  allows  us 
to  diaw  on  a laigc  body  of  rough  boundary  layer  literature  to 
carry  out  the  array  performance  optimization  analysis. 
Ideally,  such  airays  would  be  located  on  laigc  open  legions, 
cillici  inland  ot  just  offshoic.  Although  these  legions  may  not 
enjoy  the  most  eiicigctic  winds,  they  provide  good  potential 
lor  laigc  scale  wind  energy  development. 


NASA  CP -203*  Windmill  blades 

UIK9  TUiaiKE  STfiiCTUPsAL  0WUHICS.  Dcen  P..  Klllor, 
l#RC»  «d.  (Workshop  sponsored  by  00£  and  hsld 
LiRC.  (iov.  15-  17,1577).  Mar. 1978.  2SCp. 

(CONF-T71 14*  . |>p  257  2«>)  Research  ol  low  com  wind  f 

frotialw  rutors  hems,  Dti  |Univ  of  Akron.  OIIJ.  Rom.  RS  71  1*0 
l»7* 

Fiimi  Wind  turbine  structural  dynamics  conference.  Cleve  . , . 

MON  bSAtl'Nov  |477|  t-1/. 

In  Wind  turbine  structural  dynamics 

this  f.-acihilily  program  dclnmincd  lhal  il  would  be  possible 
u»  significnnll)  redine  I he  cost  o|  manufacturing  wind  genciMof 
ia.il  by  making  them  of  cast  methane  t toodyrar  desetoprd  sever 
tl  high  modules  urethanes  which  wt-ie  structurally  tested  at  .he 
Inoeiuly  of  Akron  A section  ol  Mur  was  alvi  >nst  and  tested 
•honing  the  etc  client  aerodynamic  surface  ss I.k h results  A design 
taal|MS  indicated  ll.nl  t cost  reduction  of  almost  ten  to  one  can  be 
skx.td  with  a small  weigh!  un lease  l<>  achieve  the  same  ilrustural 
mU|i>ly  as  espected  of  current  rotoc  systems 

NASA  CP-2034  Windmill  blades  1978 


l?ASA  CP-2034 


Wi ndmi 11  bl odes 


1978 


WIHD  m3 1 HE  STRUCTURAL  DTN/\M1CS.  D-jtr.  R.  SI  liar, 
L«RC,  ad.  (Workshop  sponsored  by  DOE  *i»d  held 
LaRC,  Nov. 15-17,1977).  Ker.1878.  290p. 


<1 1 INI  771 148  . pp  bl  61)  Acme  last  ic  sUbility  of  •lnd 

I u. bint  blades  ha/a.  K K V lUnic  of  Toledo)  IV7»  '7J1T3 

Irons  Wind  turbine  structural  dynamics  conference.  t-le»e 


land  till  USA  <15  Nov  1177) 

In  Wind  turbine  structural  dynamics 

The  second  degree  nonlinear  aeroelasllc  equations  lor  a llesi 
bit  Iwisled.  non  uniform  wind  turbine  blade  arc  ilcsehijied  using 
Hamilton's  principle  1 he  dcnvaUon  of  these  equations  has  Hs  basis 
in  the  geometric  nonlinear  theory  ol  elasticity  I besc  equations  with 
pt  i lodn  cocIlKicnls  arc  suitable  lor  determining  die  *co .elastic 
viability  and  response  of  large  wind  tuibme  blaJcs  Methods  lor 
sols  mg  these  equations  are  disc  ussed 


i-17. 


NONLINEAR  DYNAMIC  RESPONSE  OF  A WIND  TURBINE  ROTOR 
UNDER  GRAVITATIONAL  LOAOING. 

I.  Chopra  and  J.  Ougundji. 

AIAA  J.,  v.16,  no. 8,  Aug.  1978,  p.773-74** 


NINO  YUR3IHE  STRUCTURAL  DYNAMICS.  Daen  R.  hllltr, 
L«RC.  ad.  (Workshop  sponsored  by  DOE  tnd  held 
laRC,  Nov. 15-17,1377).  Mir. 1978.  290p. 


(CUNT  771 14k  . pp  2)7  242 1 C umpansoo  of  blade  loads 

af  liter  aad  free  yawing  wind  turbine,  t hency.  M C Bielawa.  K I 71143 

(United  Technologies  Keseaich  Center.  I as!  Hartford.  CT)  197* 

From  Wind  turbine  stiuclural  dynamics  conference,  Cleve-  c 
land.  Oil.  USA  1 15  Nov  1177)  -17, 

In  Wiml  turbine  sliucluial  dynamics 


The  U1 RC  Self  Kegulaling  Composite  llcaringless  Wind 
Turbine  utilizes  an  automatic  pilch  control  concept  and  a completely 
unresnamed  yawing  degree  of  Irecdom  Aerodynamic  moments 
caused  by  skewed  flow  provide  tlic  conliol  to  align  the  wind  turbine 
wiib  I be  wind  Model  lesli  hace  dcmonsiiald  the  feasibility  of  the 
concept  and  analytical  studies  have  shown  the  free  system  to  espen 
face  lower  blade  loads  compared  to  I he  ftaed  system 


1*221  Wind:  bibliography  Alwatd.  H (ciimp  ) Butte.  Ml.  Na 
lionaJ  Center  for  Appropriate  Technology  (It?*)  Ip  (NP--2)6*)1 
A bibliography  of  books,  pamphlets,  proceedings,  periodicals, 
plans,  and  access  bibliographies  it  presented  concerning  wind  power 
and  wind  turbine  equipment 


» 
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FT TJTD  DYNAMICS  OF  DIFFUCER- AUGMENTED  WIND  TURPTNES , 

Vy  Parry  T,.  Gilbert,  Richard  A.  Oman,  and  Fe  meth 
M.  Foreman. 

Journal  of  Energy,  vol.  P,  no.  6,  Nov. -Dec.  1978, 
p.  368- 37U. 

I hr  diffuser  jngfnrnirri  mint  turbine  1 1 » AM  1 1 is  nor  of  Ihr  a.f<  an.  r.l  ■ urt.  rpl*  bring  nnNifilnl  In  nnpru.r 
Ihr  rtnflnmics  til  nine!  energy  ruflmntHI  »»lrm>  iWII  S|  \p|ilti  ilmn  n(  modern  bounders  Ij.rr  control 
lr<hn..|iir*  ha.  rrdutrd  Ihr  Miflatr  arra  fri,Uirrmenls  »(  an  rffnirnl  diffuser  h.  an  nrdrr  »!  magnitude.  Man* 
parameters  lhal  aflm  Ihr  perfurniamr  nf  Ihr  diffuser  stsirm  ha*r  him  examined  in  .mall  m air  wind  innnrl 
Irsls  »Hh  a fainii.  nf  rninpai  I iMh.su>  using  screens  and  i rnlrrhndir*  In  simulate  I In  presence  ..I  a Inrhmr 
llurftrld  iMiitt,  merall  pulnimnir,  Ihr  rllrrl  nf  ground  pcntimdt  and  ilu  peusprils  fur  fnrlhrr  on- 
pr.isrin.nl  arr  dr*<  nhrd  Ihr  baseline  innfiguraliun  i*  a tonnal.  Ml  deg  mrlmlid  >H[lr  .lillio.  r <mh  an  arra 
ralm  nf  rnnlrullrd  ht  Inn  tangential  mjri  linn  Unit.  Ihr*  first -generation  l)\M  I < an  pr.isidr  aln.nl  Innr 
Ihr  pnnrr  nf  a inntrnlninal  " I ( **  nnh  llir  *amr  Inrlnnr  d.amrlrr  and  nmd  I i.mninn  rslr.njlr*  *hon  lhal  Ibis 
IIAM  I ran  hr  a*  mur li  at  Ml's  ■ hrapre  Ilian  cnatrnlional  W M S fnr  Ihr  tamr  rased  pnnrr. 


AH49M0  Optimum  dewy*  po.m  jmmnry  and  pnl... 

mane*  of  propeller  type  wind  turbines  N M Jia.il  (Now  York.  Statr 
Ur*.* rift,  Buffalo  NV.I  HW  fnp.nwnntp  ml  2.  no  2.  1978  p 
86  102  6 raft 

Thr  simple  nip  ihror*  it  used  to  develop  the  equations  which 
arr  retained  to  dr'r»m m*  thr  optimum  -letign  pom  promntr,  and 
prrformaner  parameters  of  propell"  type  Wind  lurbnwt  Tfw 
TCit.rn.rn  point  it  <tr i.nrd  by  Ihr  condthont  which  maam.rr 

lf»  powr  absorbed  by  rach  bla.tr  element  along  ihr  hladr  A 
computri  proqi am  it  developed  to  calculate.  for  a pean  arfo.1,  fhr 
Omer.  tinniest  optimum  d rypn  point  prrtormanrr  Thr  hrhar.m  of 
thr  important  local  and  total  hirtmmachine'Y  parammrrt  air  tludird 
Thr  lai^r  of  t.p  speed  ratmt  for  wh.rti  thr  ttnp  fhrory  it  applicable 
it  drtrrminrd.  Thr  rffrett  of  vitcotify.  comprrttibilily  and  lip  In, art 
arr  .nvrti^aird  At  an  esample  ihr  remits  for  wind  «irbmrt  With 
NACA  012  Wades  arr  prramtrd  pap hr-aM,  Thrtr  p«>ht  may  hr 
ntrd  in  chootr  Ihr  drtiqn  point  hrtl  Piilrd  for  a -V  tired  application 

{Author  I 


A 78  53863  Short  trim  storage  and  wind  pnwrr  avail ab.l 

rty  V H Andrrv*.  K Newton.  M Ryle.  and  P f Scott 
ICamfanlgr  Umyrrvty  C4fnbr.dqe  fnqiandl  Afaharr  ml  ?/*>  Oct 
S 1878  P 432  414  6 .els  Research  supported  by  ihr  Stmrr 
Research  Conned  and  Royal  Comm.tt.on  foi  thr  Erh'toit.on  o»  1881 
Hourly  rind  and  Irmtirrat.jrr  mraunrmr-.lt  o.r.  a 1 7 yt  prr.nd 
wr.r  Utrrt  lo  .nyett.qa'e  rtir  feat.bd.ty  ol  a t.mpfr  tytlrm  in  W*vrti 
wind  pnwrr  it  utrrl  m roniunr.iion  w*lh  150  bruit  rtir. rr.r  stomp  1 
pm.-'t'ii  domrtt.r  space  heai.nq  1w  *hr  U M Tty  modrl  tyttrm 
ront'ttt  of  ronnrrtrrj  lurbmrt  prowdmq  t'r  sole  mrant  ol  hear.oq 
lor  thtrr  groupt  ol  huutrt  rach  houvr  br  oq  -sj..  ,|H>ed  w.ih  a ihrrm»i 
tour  ha  -nq  a hall  pur*.  Or' ay  t.mr  ol  150hou»s  It  wat  lormd  that 
thr  r>m[w. atuia  m thr  route.  't  kept  mth.r.  3 C ol  thr  .om.nyi 
trmpri  at  .nr  ..I  20  C lor  86'-  of  Ihr  r me  It  .t  thnwn  that  utr  o«  loo 
h.qh  a >al*d  tprrtl  Iw-nrl  tprrri  at  wh.rh  furb.nr  pmthices  peak 
Output)  Irart.  fo  la-Qr  Uuetuations  .n  ni'Ulfr  prmmr  and  rmjld  rrtu*t 
m mo*r  e spent. «e  design  nf  tuih*nr  lor  a pym  ann-.al  rnrrqy  outp.it 

CTH 

WIND-ELECTRIC  CONVERSION  UTILIZING  FIELD  MODU- 
LATED GENERATOR  SYSTEMS 

R.  Rarnakumar 

Solar  Energy,  v.20,  no. 2,  1978,  p.  109-117. 

This  paper  describes  wmd-electric  conversion  sysiems 
utih/inf  field  modulated  generators  |lfij  Schemes  lo  in- 
I cerate  such  sysiems  with  conventional  utility  grids  are 
aho  discussed 


ffASA  C? -Z334  Windmill  blades 


me 


V?IhD  TU^IKS  STRUCTURAL  DYHAJ1ICS.  Uzzn  R.  Pillar. 
L^RC»  ti..  (i-Jorishop  sponsored  by  DOE  and  hild 
UPC*  he*. 15-17,1377).  W=r,1978.  2?0p. 


Qt'wsrtnssr.t  o?  Eaer^'c 
ifssliin^can,  D.C. 
WoiifNiP  rwi  Hind  Turbin* 
— 3 ruc7ursl  'Tries 


C??ir  >7711^3 

Rav. 15-17, 
1?77 


(Cf)N»  771148  pp  265  ;h»|  I Mast  >md  fornacr  hladr 
hap  Ctnmatl  DT.  Il'nn  nf  Mtttat h.ivetts,  An.hrrsi)  |87t 
From  Mind  lurhtoe  structural  dynamacs  conference.  Cleve 
hod  OH  USA  (15  Nov  1877) 

In  Wind  lurhme  strut  tural  dynamics 

A brief  description  of  the  UMi*.  Mind  ruinate  concept  is 
f*r*rnif<*  along  with  some  prrbmmart  pcrfotpiancr  data  Tarli.  ular 
fwpkaut  rs  plated  on  the  drogn.  conMrutin.n.  and  manufacturing 
po  rdure  (ts  the  12  ' fool  diamrier  OR  P hladcs 


N80  11878#  Drpartmrr.1  of  I orrQy  Washmq.oe  0 C Ofhe* 
of  Sola-  c,,0,he»mal  fl«clr«  and  Strxapr  Systems 

yvimo  fNtnov  STSTfMS  rnoonAM  summary 

Ore  1978  134  p raH 

IDOT  f 10O9J)  Ava4  NTIS  HC  A07/MT  A01 

Pi.yMts  to  Oevriop  reliable  and  aconow»ca"y  yiatoir  wn*d 
rnrrqy  systems  and  maWr  ihr  earliest  possiMa  com  mere  iat.ya.nn 
of  w.nd  town,  are  drsc'died  Th»  p>og>an  t qror-al  orgam/atK  i 
« also  dnsriihed  OOf 
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TJ 

153 

.E4787 

1978 


Ei«rqy  Techno  lorry  Conference,  Sth,  l&shiroton. 
D.C.,  1970.  * 

Energy  technology  V : challenges  to 
technology  s proceoriinns  of  the  fifth 
Energy  Technology  Conference,  February  27- 
March  1,  1970,  V&shington,  D.C.  / edited  bv 
Richard  F.  Hill.  — — Washington  t Govemnent 

Institutes,  1970. 

• * » • • ••  . . N 

LAROI  WIMO  TURBINt  Of  ME  R ATOMS  n / U 

Ronald  L.  Thome*,  Richard  M Donovan.  NASA-Lewu  Reeeerch  Cantar  p ' — 7 / 

The  Federal  Wind  Program  war  Initiated  In  1973  aa  a fart  of  tfco 


"ROBABILITY  MODELS  OF  WIND  VELOCITY  MAGNITUDE 
AND  PERSISTENCE. 

Ross  B.  Corotis,  Arden  B.  Sigl,  $ Joel  Klein 
Solar  Energy,  Vol.  20,  No.  6,  1978,  p.  483- 

493. 

IMnd  Hourly  wind  del*  from  !hc  Naiioaal  f batata  Ccalrr  are  used  lo  »lud>  probability  density  functions  of 
»md  velocity  end  wind  poecr  and  ran  durai.m  pcisistcect  Observed  histograms  ol  velocity  arc  competed  eith 
the  a 2 and  Wedwd  diu/ihuloni  usury  yondnets-of  it  suiistici.  and  »md  power  hiciuyr.en  are  compared  »nh 
diUribultonc  derived  (rom  Ihevc  From  an  enyineeriny  sunjpoini.  the  observed  histograms  compare  well  null  Ihr 
mode  1 1 ahhough  dhcrepanoes  eitsl  Over  Ihc  power  ranyes  of  mlerevl  (or  wind  energy  conversion.  I .liny  into 
account  Ihc  effects  of  wind  generator  response  characteristics  leut  in.  feathering  etc  I.  the  models  appear 
promising  Velocity  run  duration  histograms  ahove  and  helow  tied  levels  are  constructed  and  compared  with 
both  aa  eiponcnltal  and  power  law  persistence  model  Calibrating  the  eiponenlial  model  (rom  the  observed  mean 
nation'^  aolirenergy  program,  "’tho  f Irit’wlnd  energy  worEahop~vai~l*ad  duration  leads  lo  reasonable  esiimaies  lor  the  longer  runs  A simpl.hed  technique  of  staling  the  power  law  model 


In  1973  (Ref.  1)  to  review  paat  vote  In  wind  energy  and  to  aaaaas  tbn 
potantlal  of  wind  power.  From  thla  worhahop  It  becama  avldant  that  It’ 
waa  daalrable  to  taat  a representative  large  wind  turbine  aa  quickly  aa 
possible  to  provide  engineering  data  for  use  as  a base  for  the  entire 
wind  energy  progrem.  During  FY  1974  a 5-year  wind  energy  program  plea 
was  developed  as  part  of  the  Solar  Energy  Plan  of  the  Project  Indepei 
ence  Blueprint  (Ref-  2).  Thla  wind  energy  program  Included  the  1973 
workshop  racoiaeei 
lng  of  a nominal 
wind  turbine  was  designated 

A COMPARISON  OF  THE  WEIBULL  AND  RAYLEIGH  DISTRIBUTIONS 

FOR  ESTIMATING  WIND  POWER  POTENTIAL,  by  Joseph  P. 

Hennessey,  Jr. 

Wind  Engineering,  vol.  2,  no.  3,  1978,  p.  156-164. 


from  the  mean  seasonal  velocity  at  a see  gives  good  run  duratioa  estimates  ctcept  for  the  longer  runs 


(Ref.  2).  This  wind  energy  program  Included  the  1973 
endatlon  to  proceed  with  the  design,  building  and  teat-' 
1 100  kW,  175-foot-dlaaeter  rotor  wind  turbine;  this  — 
a designated  Hod-0. 


a- 150,831,  v.4  1978 

•HIND  ENERGY  CONVERSION.  VOLUME  IV:  DRIVE 
t SYSTEM  DYNAMICS.  M.  Marti nez-Sanchtz  and 

• T.  Ubuszewskl.  Stpt.1978.  191p. 

1 Massachusetts  Inat.  of  Tech.,  ASRL-TR-184-1G 

• (Cambridge) , Aoroola-.tlc 

• and  Structures  Pssearch  Lab. 

Contract  E(ll.l)-4131 


For  potential  wind  power  sites  where  the  Weibull  model  of  the  wind  speed  distribu- 
tion is  applicable,  some  general  guidance  u provided  which  will  help  investigators 
decide  I)  whether  or  not  the  Reylttgh  distribution  will  be  a salisa/actory  approxim- 
ation to  the  Weibull.  21  which  sites  are  the  most  productive  and  reliable  for  an  aero- 
generator  of  a specific  use.  and  J)  which  sue  of  aerogenerator  should  be  used  given 
the  wine  speed  characteristics  of  a certain  site. 


NTS  M71B#  Sandia  Lab*  Albuquerque  N Mai 

AVAILABILITY  OF  WIND  POWER 

J W Rood  1978  15  p isfa  Prnaantod  at  Seminar  on  Wind 

Energy  for  Electrical  Generation  Recife  Brent  13  16  Feb 

1976 


Contract  IV  76  C 04  07691 

SAND  79  054BC  Conf  780263  II  Avad  NTIS 

HC  A02/MF  A01  

Meteorological  studio*  ol  available  wind  power  to  Support 
the  development  ol  a vertical  an*  wind  turbine  ere  presented 
■nd  reviewed  Climatological  atudre*  that  eie  needed  to  aeeiet 


end  promote  wind  energy  exploitation  m Bianl  a>e  commenced 

DOE 


i Windmill  * 

Windmill  bladts 

THE  EFFECT  OF  HUB  FAIRINGS  ON  WIN0  TURBINE 

ROTOR  "FRF0RMANCE. 

R.  E.  Wilson 

Transactions  of  the  ASMEt  Journal  of  Fluids 

Engineering,  Vol.  100,  No.  1,  March  1978,  p.  120 

-135 

llilli  fairing*  or  epinncre  are  frequently  suggested  for  wind 
turbines  fnr  reAtmns  of  arvihetio  or  perform  atire.  While  huh 
fairing*  rarely,  if  ever,  cler  ren.se  the  appei*raiit«  of  a wind  tur- 
bine, the  effect*  of  a nose  fairing  may  actually  decrease  rather 
titan  increase  wind  turbine  rotor  performance. 


SOLAS  POLICY  REVIEW. 

Wind  Power  Direst,  no.  Winter  l'1  J-. 

Options  for  wind  energy  f iviin;'  and  policy 

Ob  May  ».  im,  NiMral  -Many  Carter  aanoom-ed 
• malar  f-*vie*  •#  1)  8.  tolar  f«m  M*<7 

Termed  lie  Domcxtk  Policy  Review  (DPR),  tfcr 
program  Initiated  Urge  public  meetings  throughout  the 
country  with  thousands  of  people  testifying  in  support  ol 
Okpanded  federal  efforts  in  the  solar  energy  field  One  of 
the  ft* a!  public  exercise*  of  the  DPR  was  a "Public 
Meeting  on  Solar  Technology”  held  in  Washington  D.C. 
on  August  8-9,  1978.  The  meeting  was  called  by  Ben  net 
MUlei;  the  then  newly-appointed  Assistant  Secretary  for 
Energy  Technology. 

Experts  In  all  solar  technologies  were  invited  to 
participate  In  a budget  preparation  exercise  for  each  of  8 
separate  technologies.  The  panel  assigned  the  task  of 
reviewing  wind  energy  budget  policies  was  headed  by 
Rich  Katrenberg.  past  president  of  the  American  Wind 
Energy  Association  What  follows  is  his  final  report  to 
Bennett  Miller  and  the  other  Department  of  Energy 
officials  involved  In  the  Domestic  Policy  Review. 

CAijCUIATION  OF  THr  GEOMETRY  AIID  PERFORMANCE 

0}  A HIGHSPEED  WIND  ROTOR. 

Yves  Mer earlier 

Mil  -o.  . . No . 1 , i 9 ■ : • ^ C / 

Wind  tutor  Jrugn  has  hitherto  been  baud  particularly  for  tower  powers,  upon  a 
compromise  between  high  efficient  y and  simplicity  of  construction  Modem 
materials  and  fabrication  techniques.  Howes  ft,  permit  the  elimination  of  this 
compromise  and  the  construction  of  rotors  of  maximum  ctfu  irncy 

7 hr  primary  consideration  in  a w niJ  rower  installation  being  the  propor- 
tion of  energy  extras  ted  from  the  wind  rather  than  the  actual  power  output.  • t 
becomes  neccssars  to  assess  the  performance  of  the  turbine  rier  its  whole  range 
of  operating  conditions  It  is  then  possible  to  design  a transmission  system  approp 
nate  to  the  function  of  the  installation  and  to  specify  operating  limits  Hus  sea 
uenee  depends  upon  the  ac  curate  initial  calculation  of  rotor  geometry  and  perform 
ance 


CK-150,831,  V.8  ISf/tJ 

MUR)  ENERGY  CONTtRSIOH.  VOLUME  VIII:  FREE 
HAKE  ANALYSIS  OF  WIND  TURBINE  AERODYNAMICS. 
JMn-Claude  Qohard  and  Song  Y.  Chung  Sapt. 
If78.  294p. 

Massachusetts  Inst,  of  Tech.,  ASRL-TR-184-14 
(Cambridge).  Aaroalastlc 
■ aid  Structure*  Research  Lab. 

Contract  E(ll.l)-4131 
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^,S2S*l  J«<  PropiAsior  ■. so  Cali I Inst  of  Tech  P.saoena 

wnuo  s we aov  systoms  i < 

Hom*'  Jom  S IWM  I"  *•  Pros  of  Ihe  An.ro.,.  [n«.gy  Systems 
5w*»'  30  M«-  ’9^8  p ISO  170  (For  primary  document 

sat  *78  27522  18  44 
A.*i  NTlS  MC  A09/Mf  A01  CSCl  10A 

A *Vu«ion  on  wind  energy  systems  involved  with  the  DOt 
mma  prog.em  a presented  Some  of  the  problems 

eesor.eteo  with  nr  no  energy  systems  .re  discussed  The  cost 
efSc-ency  .nd  structural  design  of  wind  energy  systems  e>e 


■ n- ■ 'ecr  reseoen. 

rrcrFM  coNsioe rations 

M f Alpe.  In  as  P-oc  of  the  Alternate  Energy  Systems  Sem.n.. 
JO  M»r  1978  pt7,  177  (For  primary  document  see  N78  27522 

IS  441 


Aved  NTlS  HC  A09,  MF  A01  CSCl  10A 

Oos^ig  enterks  and  a general  summary  of  the  AJtemelwe 
Inergy  Systems  Seminar  are  presented  I,  was  concluded  from 
the  seminar  that  the  OOF  programs  described  were  focueed  on 
trying  to  make  a commercial  market  develop  for  the  venous 
systems  The  Question  addressed  s how  th-s  IS  going  to  f tot'- 
To  address  this  gueataon  sociai  economicel  political  and  twfwcp 
upwry  *'•  c»wnlered  wtth  mayor  amphasrs  placed  on  systems 
engineering  to  provide  low  cost  efAcwra  systems  G V 


harnessing  the  wind. 

Jamas  T.  Yen 

IEEE  Spectnan.  Vol.  15,  no.  3,  March  1978.  p42-47 

Venuyv  i\pc>  of  wind  lurhinm  tie  compared  fcvukHANA. 
aspcvis  of  wind  turbines  arc  considcmd  Spci  i •!  .vewthm  is  gives  lo 
the  ti irn-dii-lvpc  wind  turfxnc 
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TA  national  C-A* n T S'Ttnsiin  arvl  EViubition,  ?3rr*, 
U0.**  *i\nahoim,  Calif.,  l°7f>. 

.C*  Selective  anolication  of  materials  for 

M products  and  onerity  ...  clf>7'1. 

1970  (r*rd  2) 

Inclu’os  bibliographical  rnfrarcnco-s  and 
index. 

1 Material  c—W'YsnrnV'.S'VVi.  T.  'Vv-'ict-v 

WISH- ll'HMNE-M  NFKATOM  KIlTOH-HI-Aia  IKK  ni!>  .'lilt  IIIU  CttSI  4?* 

pull  M IAI. 


T.  I..  Sul  I Iv.m.  T.  I’.  Cahill.  l».  «.  i.r  i I Ir.  ai>J 

II.  W.  Ci-wrhr 


A/#4W)  A lowcoil  MiwlYwmi  l)Ml«  ' 

lull  . m^Uixl  load  tw  wind  «n««v  M O l.wioii  tD.yloo. 

Um.ov.ly.  Oayu-..  Otaot  In  NAECON  /8 
N.i»a.al  AwuMmce  ..«!  Ekcuonm  Cu.lnw«e.  Oay«on.  Ohio.  May 
lb  IB  19/B  Vuiumc  2 <A/8«98bl  22  04)  New  Voik.  InH.lul.  ol 
Eta-lout  «.«!  Election  icv  Enfntm.  Inc  19/8.  i>  8/4  880 

Ihe  ac..Kly.-n«  ItMlW  d«*iita*l  o^.alei  on  HohI  dy.-n* 
mV  v a»  dun  the  w.-J  tuitane  Tl.n  i.UtKi.  .nak«  II  to 

Ilw  wH'tl  luib«.«  at  It!  opnim.n  t.pv«ji-ol  to  wum!  yetoc.ly 
.!Tk>  Of.  to  tta  *0-1  liwtatwv  lalc  .at.*  The  heale.  mwmUw,  a 
^.odogat  btoy*.  vl-pol  Mm  a dak  I2..*h«  - d.amete.  by 
4 i net*.  U.«*  A Welch  .v  p.uvutal  ol  a l*alc.  tam-l.  . onoih  ol  a 
met  at  .a*  tiavMMj  an  an  n.tat..  n«l  at  the  .el.t.l  ol  o.* 
unuta.  I*,  and  an  all  outlet  dun.)  the  nemnete*  An  mtelnal  .olo. 
*.U.  Ijtalev  aiound  .1%  wion.le.na..  an  n.le.nal  toionlal  an  pa^aye 
.lalm  Made!,  and  a .anata.  ootllon,  botle.lly  .at.e  to  le-jotate 
lrn.pe.aluie  ate  the  ..the.  tompunenh  the  je.odynw.uc  I«a.e. 
ty tie...  may  envoi  ol  a h.ed  |»lch  «»>'  "“tane  mounlwl  on  a 
ton*.  donfl  With  . Mepup  t.jm.nivv.on  to  match  the  to..|ue 
di*  jclemUct  ol  the  w.n.1  butane  and  the  heate.  ° 


CN-1504831 , v.l  1978 

WIND  ENERGY  CONVERSION.  VOLUFC  I:  METHODS  FOR 
DESIGN  ANALYSIS  OF  HORIZONTAL  AXIS  WIND  TURBINES. 
•R.H.  Miller,  J.  Dugundjl,  M.  Martinez- Sanchez, 
at  al.  Sept. 1978.  253p 

Massachusetts  Inst,  of  Tech.,  ASRL-TR- 184-7 
(Cartridge),  Aeroelastlc 
i and  Structures  Research  Lab 
: Contract  E(ll.l)-4131 

i Wind  mills 
Windmill  blades 

A 79  3142b  Wtf«d  puwrt  from  • vurln  chanibw  P N 

W<ng  llmwilo  University.  Tmunlu.  Cmwdal  <nd  I Huang  (Nalronal 
j Twng  Hue  Untvtruly.  Hunthu  Nalrunalnl  Oiina}  In  Rciwwalrit 
allwrwltm.  Ploteedrngi  of  the  Fourth  AinkmI  Conference.  Londun. 

Ur.ede.  August  20  74  19/8  Volume  1 (A 79  3140!  12  44) 

W'MiHseg.  S»ler  Erergy  SuCrety  uf  Canada.  Inc  . 1978  9 p 12  rch 
Ndliunai  jcieiMt  Council  of  Nationalist  China  ConliaU  No  6b£ 

0401  03(03) 

In  ttie  utili/adon  of  wind  energy,  ure  of  I fie  n»  jfui  drllnuttm  is 
(lie  pndiiciii  of  liM  «thm]  etwvgy  ilrnsity  A urw  wumI  rneryy  system 
rmpi.iyti  y the  concrpl  of  umfmeil  vie  lev  ttoe  was  pvuputed  by  Ve«i 
(197b.  1976.  1977)  tu  owrcumr  this  difficulty  Tf*e  new  System. 
wtiKjfi  is  celled  tornado  type  wind  energy  System,  makes  use  of 
pressure  energy  This  energy  is  ilrvetoped  by  utili/ing  the  pressure 
difference  between  (he  amtaenl  fl  .w  end  the  cure  uf  the  confined 
vu*  tea  f>i.w  The  reported  study  lies  the  ulifective  to  furl  tier 
investigate  the  feasibility  of  the  ( onsnlrtcd  approach  The  pressure 
energy  of  the  confined  v<*  lex  flow  is  Studied  on  the  basis  uf  a model 
test  in  Ua  wind  tunnel.  G R 


SOLAR  ENERGY : UNSUNG  POTENTIAL  FOR  WIND  AND  BIOMASS 

W.D.M. 

Science,  vol.  200,  no.  4342,  May  12,  1978,  p.636 

(wivc-mmeril  sponsored  studies  seem  lo  I nr  convc'ging 
lovk.ii  J I lie  conclusion*  thal  solar  power  could  supply  sub- 
stantially  mote  itum  I to  2 percent  ol  die  country's  energy 
by  2(100.  and  lhal  the  most  piornismg  types  ol  solar  energy 
aie  ihk-s  lhal  have  been  laigely  unheralded 


A VT2TT  WITH  ASTRAL- WILC0N , by  Bill  Sheperdson. 

Wind  Power  Digest,  no.  lL , Winter  19/8,  p.36-38. 

Astral  M ik-on.  Inc  ventured  into  the  public  eye  for 
the  first  lime  at  Hie  recent  AWKA  Conference  and  Kx 
position  held  in  llyannts.  Massachusetts  on  ('ape  Cim]  in 
late  September,  I '.17 H As  it  lurm*<l  out.  Astral  was  of  one 
of  (he  few  rom|»anies  that  arranged  an  impressive 
outdiror  display  tin  display  was  Astral's  newly 
developed  prototype  windturbme  generator  (WTUt.  tin- 
AW  Id  B.  which  is  2b  feet  in  rotor  diameter  and  is 
designed  lo  produce  lokW  111  a 12  mpti  wind 
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ESTIMATING  WIND  ENERGY 
David  Simms 

Alternative  Sources  of  Energy 
Vol.  no.  30  February  1978 

p.  27-31  The  fjgUres  ^icti  wv-ill  be  discussed 
here  are  pertinent  to  our  particular 
area  in  southern  Quebec  The  aim  is 
not  to  answer  the  question  which  any- 
one would  have  about  the  potential 
viability  ol  wind  power  in  his  area,  but 
to  discuss  a method  of  using  existing 
wind  speed  data  and  the  power  curves 
ol  various  wind  machines  to  estimate 
the  likely  output. 


A IS  lOaiS  • Wind  luifeintfKMitia  rotor  Mad*  concept* 

wrrfi  tow-coat  potential  T L.  Sullivan.  T P Cahill  (NASA.  Laws 

rWcch  Cc ter,  Cleveland  Ohiol.  0 G G*t*e*  J-  (NASA.  Lewis 
R«o»rh  Center  Cleveland.  Ohio,  United  Technologies  Cor p 
Han-n ion  Stenilerd  Div  . Wrnrhor  Locks.  Conn  ).  *-.<1  h W Gewvhr 
(NASA.  Lawn  Research  Center.  Cleveland  Ohio  Yemen  Aeiospece 

Co<p..  dloomheld.  Conn  I !n  Selective  application  ol  material,  for 
prorfcrcb  and  energy.  Proceeding  nl  the  Tweory  third  Natne.ai 
Symposium  and  Exhilxtion.  Anaheim.  CaM  Mey  ?4  19/8 

(A79  70801  07  231  A/usa.  Cali  I . Society  *o»  the  Advanrenvmt  ol 
Material  and  Proems  Engineering.  i978.  p 42R456 

Four  processes  for  producing  blades  are  eearrvned  Two  us* 
hlament  winding  techniques  and  two  involve  filling  a mold  re  form 
to  produce  all  or  pari  ol  a blade  The  processes  are  described  and  a 
comparison  it  made  of  costs  material  properties  ilmg-i  a el  free 
sibratiors  characteristics  Concfusitesi  a'e  made  lesprdmg  the  featibil 
itv  o*  each  process  to  produce  low  cost  structurally  erWqnafe  Wades 


A 78  424 19  Catcularion  ol  I hr  geometry  and  performance 

ot  a hifi  speed  wind  rotor.  Y Mercadier  iSherbrooAa.  Unweistti 

Sherbrooke.  Qurhc.  Canada!  FVind  Engmaemig  yo!  2 no  1 1978 

p 2536 

Methods  ol  calculating  iotor  geometry  and  rotoi  pei’jrm arsce 
arc  presented  The  procedu"*  inyolves  blade  element  theory  com 
bused  with  conseiyation  principles  applied  to  'low  through  a disk 
Caiariatad  d->ta  on  rotoi  peitormarsce  e»l<  encs  as  a function  of  the 
operating  parameter,  power  as  a function  ol  wind  speed  and 
rotational  speed,  and  shall  torque  as  a function  ol  wind  speed  and 
lotatxmal  speed  are  presented  It  is  suggested  that  modem  mala' ids 
and  Idsncatun  teclmques  pcimit  the  construction  o*  rotors  ol 
maximum  efficiency  Successhii  design  requires  assessment  of  the 
parlormanta  over  the  whole  range  ol  operating  conditions  ML 


A78  20786  « Land  con  touring  to  ophmirt  wind  power  S 

E Fuhs  A E Fuhs.  and  G N Vmde*plaats  IU  S Naval  Rost 
9f*l'Jl,l  School.  Monterey  Calif  I Amenrer  InteniP  of  Aero 
iau nrs  and  Attronjunct  Arrowece  Srrenrer  MU**.,ig  tom  Hunts 
rifle  Ale  Jen.  16  18  1978  Peper  78-279  9p  7 re»s 

Certain  locations  on  a hill  nave  hiqie-  local  wind  velocity  than 
the  treestream  value  The  augmentation  ol  wmd  power  depends  on 
■he  Shape  ol  the  hill  Using  numerical  ophm.zation  techniques,  the 
Optimum  thape  has  been  determined  lor  several  Afferent  constraints 
Knowledge  of  the  optimum  shape  is  valuable  for  two  rcavona  First, 
the  site  selection  is  S'ded  'I  the  best  contour  is  known  near  optimum 
Shapes  may  occur  naturally  Second,  'or  a gven  site.  Ihe  c .Cavan re- 
ar’d 1 ''crrsaary  to  ach-eve  opt  mum  shape  can  he  drter  n.rsed  Four 
rases  j'e  (trussed  Each  case  had  d-‘terent  constraints  and  yielded 
d.  Merer  t values  o!  wind  power  augment  anon  as  follows  Cast  l 226 
oercen  Casa  2.  311  percent  Case  3.  210  percent  end  Caw  4 1S6 
PM  tent  *4.-.*.~i 

A 79-  20627  • Fettg  * mpact  on  Mod  1 wind  turbvna  design 

C V Stsnle  Jr  (General  Electric  Co  . Space  Div  Valley  For*.  P»  |. 

In  Selective  applicarian  ol  msteneH  lor  products  and  energy 
Proceedings  of  the  Tewnry  third  National  Symposium  and  Exhitk 
lion  Anaheim.  Calif  May  2 4 1978  IA79  70801  07  23l  Anna. 
Cali*  . Society  *or  the  Advancement  ol  Material  and  Process 
Engineering.  1978.0  41 7 477  Contract  No  NAS3 20058 

Fatigue  IS  a key  consideration  in  the  design  o*  a longhle  Wind 
Turbine  Generator  IWTGI  system  Th.s  paper  discusses  the  'eu*ie 
aspects  o*  the  large  Mod  1 horizontal  axis  WTG  dr  , qn  starting  w-th 
the  charade-  ration  o*  the  envirooment  and  proceeckng  thiou0i  the 
design  Ml-*  - agrees  of  fatigue  loading  ,ire  dncinsed  and  methods  o# 
limiting  If.  gue  loading  are  described  NASTRAN  Imite  element 
models  are  used  to  determine  dynamic  loading  and  internal  cyclic 
dresses  Recent  developments  m determining  the  allowable  falipje 
stress  consistent  with  present  construction  codes  are  drscusaed 
relative  to  their  application  to  WTG  structural  Ses.gn  I Author  i 


A78  72612  a Experimental  and  arvatrrx  al  studws  o<  the 

aerodynamic  performance  of  windrvutli  R Fwaut  Jiv-  j A 
Sehetz  (Virgin,"  Polytechnic  Institute  and  State  Umvcu.ty  Slacks 
tmrrg  Va  I Amerrcan  Intitule  o'  Icinui  f . arid  -«■*———* — 
A»om*ece  Sr  nerv  es  Meeting  1 6th  NunravnVe  Jit  u*i  76  IS  1278 
P#ier  78277  8 p 9 rets  Research  tut*.-  trd  by  the  US 
Department  of  Agriculture 

The  aerodynamic  performance  ot  a modem,  hup)  tg-  sperd 
three  bla-ted  windmill  rated  at  10  kW  jt  30  mpn  W|  .tudn  it  by  three 
methods  Fest.  the  results  ol  field  tests  o*  !tw  actuj!  device  w*th 
both  a resrstkre  and  a battery  charging  elacti.  load  are  resulted 
Second,  the  pretfcctioni  of  a simple  Wade  etement  anal. ms  me 
presented  and  compared  with  the  field  data  Aerodynamic  Made 
section  coeMicwnfs  of  an  actual  Made  taction  were  maaaored  m a 
wind  tunnel  and  used  as  input  in  the  analysis  Thud  wind  tunnel  test 
rear  Its  lor  a 1 5*h  scale  model  are  given  Reynolds  numtw 
emulation  from  model  to  prototype  n consulted  m detail  I ...wly 
the  ra&i'ts  ot  all  three  efforts  are  compared  l Author  I 

A7» 34512  Ddhuw  eugmensntmn  d wvn<  turbines  K V 

Foreman  8 Gilbert.  and  R A Oman  -Grumman  Flu«j  Dynamics 
Laboratory  Bethpagr.  NV  I Soler  Energy  vol  20  no  4 1978  p 
305  3M.  10  rets  Contract  No  E(t1  11  2*16 

Tht  theory  of  diffuser  augmentation  is  described  and  the  wind 
tunnel  investigation  of  model l of  two  diftusw  iies.gr  concepts  it 
considered  in  an  tconomc  analysis  ol  diffuser  augmentad  turbmas 
10 AWT)  One  deugn  concept  »> voices  the  use  of  the  cue -get* 
extern*  wmd  to  prevent  -eparalnn  of  the  diffuser  t ntemp 
boundary  layer,  while  the  other  method  uses  *-■<*-  lift  airfou  contours 
Mr  the  diffuser  wall  shape  Diffuser  model  rests  mdcate  almost  a 
<*Kd>hng  of  wind  power  extraction  capability  for  DAWT  ,n 
companion  wets  ennvemtonal  turbines  Economic  Oud.es  1 197*  co.1 
orornctunai  sugaen  that  the  specif*  power  M,  for  , 

OAWT  eonhprratmn  are  lower  than  the  oosts  for  convention*  w,nn 

turbmsa  for  retort  w«h  diamafart  over  SO  mar  leas  thps  20  r.i  Mi 


*7*  30745  The  ear*  at  a solar  heat  ang me  J Kenton 

(Electric  Power  Reseat ch  Institute.  Palo  Alin.  Calif  I tPR!  Joumei 
vol  3.  Mar  1978.  p 4348 

The  Utilization  of  indeed  solar  energy  sources  ,s  > trussed  New 
-bveiopments  concerning  the  employment  of  wind  power  are  pertty 
'elded  to  research  oorxkjctrri  by  NASA  working  ,n  coope-ation  with 
DT€  The  huge  airtorl  blades  on  whch  modem  wind  power  mathmes 
are  based  me  mounted  w-th  variable  p,icl  gears  so  that  9se  Made 
ol  attack  can  be  varied  to  obtain  optimal  aerodynamic 
efficiency  over  • range  of  wind  speeds  The  federal  wmd  energy 
pro* am  covers  five  areas,  metudmg  program  development  ad 
technology  small  machines  tor  farm  and  rural  use.  100  kilowatt -sc*a 
systems,  megawatt  scale  systems  and  lar*  multiunit  systems  Aden 
•on  IS  dio  pvrn  to  wmd  power  proMemi,  approaches  lor  utiizmg 
see  unwar  techniques  for  ocean  thermal  conversion,  tidal  powe' 
problems  and  the  prospects  ol  bomaai  conversion  Q.R 


M Lodge  .institute  of  Man  and  Resources  Charlottetown 
Prince  Edward  Island  Cawdl  In  RerwwaM.  alternant 
ngs  ol  the  Fourth  Annual  Conference.  London.  Ontario  Canada 
A, rent  20  74  1 978  Volume  1 IA 78 31401  12441  W o.p—  v>iar 
Energy  Society  of  Canada.  Inc  . 1978  13  p 5 rtfs 

A description  ,s  presented  of  nyest .gat ions  related  to  the 
development  of  wud  as  a renewable  and  sustainable  energy  youyc 
Ih.  Province  of  Ptmc.  Edwwd  Island  The  cor-smered  research  and 
desrelopment  P<ogr»m.  wh«h  commenced  in  July  1977.  .t  composed 
of  four  elements  related  to  wind  data,  the  integration  of  .arm  Wind 

(WtCS’-  lna  «-«-*<«  df 
•«4"  AfECS.  and  ' vest -gallons  conducted  at  an  Adam*  enfl 

-1!  1 01  ^ <ta,»  «>*"••"««  » «*  suggests  that  wmq,  „ 

exposed  costal  locations  m the  Province  of  Pimce  Edwwd  island  am 

^ C°"t,rHJ*a  deveropme-'  • eno  setting 

of  l prediction  model 

o R 
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CN-150.831,  v.2  1978 

MIND  ENERGY  CONVERSION.  VOLUME  II:  AERODYNAMICS 

OF  HORIZONTAL  AXIS  HIND  TURBINES.  R.H.  Miller. 
J.  (Xjgundjl.  M Marti nez-Sanchez.  at  al.  Sapt. 
1978.  209p. 

Massachusetts  Inst,  of  Tech..  ASRL-TR-184-8 
(Cambridge).  Aaroalastlc 
and  Structures  Research  Lab. 

Contract  E(ll.l)-4131 

HIikMUs 
Ulndelll  blades 

ATS  1UM  * Dmp  end  opHHini  on  the  Ut 

Department  of  Energy  E tiwinwld  Mod  O 100  kW  Mind  TwkM 
J.  C Gletguw  and  A G Bechenou*,  {NASA  Lewi,  Dw.cl 
Cantu,  Cleveland.  Ohaol  In  Intertocrety  Energy  Cover  non  Engr 
neenng  Cuntaranca.  13th  San  Oia^j.  Cal  it  . Au^/tt  20  36.  1 070 
Proceeding,  Voluma  3.  <A7»  10001  01  441  Werrendde.  Pa  Social y 
of  Automotive  Engineer,.  Inc  . 1B78.  p 2062  .'OoS  6 raft. 

Tha  Mod  O 100  kW  Expenmemd  Wind  Turbina  mat  daatgrad 
and  fabricated  by  NASA,  at  pan  ot  tha  Federd  Wind  Energy 
Program,  to  auatt  technology  requirement,  and  engineering  prub 
lamt  of  large  wind  turb.net  Tha  machine  became  operational  in 
October  1975  and  hat  damonttralad  tuccattful  operation  in  all  of  it> 
datign  modet  During  the  courte  of  ill  operations  tha  machine  hat 
genaralad  a wealth  of  experimental  data  and  Sat  served  at  a 
prototype  developmental  let!  bed  for  the  Mod  OA  oper Atonal  wind 
turbinai  which  are  currently  uted  on  utility  network!  T hit  paper 
dttcnbet  the  mechanical  and  control  tyttamt  at  they  evolved  in 
operational  tettt  and  detcribei  tome  of  the  experience  with  vanout 
tyttemt  in  the  downwind  rotor  configuration  lAidhorl 

Proceeding,  of  tho  Third  Biennial  Conference  end 
Workshop  on  Wind  Energy  Conversion  System.  Volume 
II. 

T R Kornreich 

JBF  Scientific  Corp  . Wilmington.  MA  May  76.  496p 
CONF-770921 -P2  Price  code  PC  A21/MF  A01 

Separate  abstracts  are  included  for  34  papers  presented 
concerning  technology  development  meteorological  siting 
considerations,  multi-unit  "“plications,  and  innovative  and 
advanced  systems  concepts  Two  papers  were  previously 
input  into  the  energy  data  base  (ERA  citation  03  056814) 
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PM  V09TTX  WIND  eo»/r p# 

Ponald  M.  C.  SO 

Transactions  of  the  ACME:  Journal  of  Fluids 

F r»o  i npor  i nrj  , 7o1  . 100,  Mo.  1,  March  1978,  p. 

79-p? 

1 a infiiiilr  Inunmtr  rortrr  iri'h  no  wfw  rrginn  in  Ihr  rri>  fih iw,  >n»f 

nth  mini  in/lnir  nl  Ihr  lni*r,  n n *t Ifirit  Thr  mini  tniltor  IV  nwnnict/  In  li r (fn iV 

nrn/irhrrr.  trim.  Ihr  onohitit,  f/.r  mnriniuhi  i nil  ftonrr  'hn'  >i»n  b nhlni’iril  from 
tuili  a Ivthf  »V  mil  ulnlni.  Thr  rrtullt  •how  that  'hr  fun*  r 4rt rloprii  ih  prinii  <m  • fi*> 
cir.  nlohon  nl  \nh nilii  rml  on  Ihr  n trout  null n%  of  Ihr  rorr  of  Ihr  rot 'r r Thr  tig- 
mfiranrr  of  Iht*  rrtul',  at  U rtlalrt  lo  Ihr  rrrrntl y propotrd  intlrt  n ml  rnrrgy  system, 
u liivuttni. 

A 79  70878  * Wind  Mfbmf  yntriloi  application  p4*r#» 

moiqu*  dMMndi  no  tnwwv  drtipn  and  J P Kita  IGmitll 

flKttc  Co.  Sf»a>  Dm  V»Hr/  fop  P|  I In  VJn  tm 
O*  matanah  for  pvodi ucH  and  rnnrqy  Ptncmfioqi  of  thr  fr^nty 
third  National  SympidHinn  ami  f ih.Nf'on,  Anahnni,  CjH  . Aa/  7 4 
1978  (A  79  708)1  07  731  Anna  C jd»f  . Sncaty  In*  thr  Advanor 
maiit  of  Malarial  and  Ptocnt  fngin#oirn  1978,  p 409  418 
Con  It  act  Nn  NASI  70TV4! 

fhr  itvnt  idevjni  rrmti  iri ,ial  tfwri  drtipn  rr»|tiirnf»nti  «m| 
poat  for  thr  Mod  I tonn  ar  »#U»«d  to  tlfft  tnrtt  turai  ComVttr 
non  rmtrffri  tiy»  'tatr*  ol  thr  »t  ilrnpi  a dmtft  Id#  of  .10  yran 
and  maiimum  w<n<l  ronAhont  of  170  mph  at  30  l##1  rlnat»on  Thr 
Mod  1 to  art  dn«9n  am*roarh  rwa^  an  itwiativ#  prncru  Static  dn»pn 
toah  i*nr  cakul.ttH  umI  rntmhar  wm  and  omaH  fromvtry  tWr 
rrth  tha  in#  of  fwMtt  Hrmtnt  rortputn  trchmqim  Initial  tnim 
dynamic  rharact#r  ttftci  r#tr  than  romhnH  mth  th#  <tynam«r 
proprttin  of  th#  nfh#i  wand  hjrbtn#  crjnpnnrnn.  ami  a tnm  of 
cnrnpNr  dynamw  compute  proqramt  «w»r  run  to  mrahlnh  a 
dynamic  load  at  and  thm  a i#cond  towrt  dfpyi  G R 

WIVO  POWER  LIMITATIONS  ASSOCIATED  WITH  V0PTICES. 

J.L.  Loth. 

J.  Energy,  v.2,  no.h,  July-Aug. 1978,  p. 216-222. 

Iii  the  search  for  smaller  anil  nn*ic  power fill  wind 
machines.  Ilie  use  of  a vortex  to  create  a rerion  ol  In* 
pressure  anil  inch  seloiitv  has  hern  consider ed  hv  seseial 
invest ipators  flic  theoretical  maximum  power  enelliocnt  of 
two  vortex  iupextinf!  wind  turbine  imiliptiraiions  have  been 
computed  In  addition,  two  wind  liiibinr  configurations 
vs  hub  use  the  low  pressure  in  the  vortex  <oic  to  exhaust  min 
It  i ,*lv.v  ho  n analx  /rd 
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WIND  ELECTRIC  CONVERSION  UTILIZING  FIELD  MODULATED 
GENERATOR  SYSTEMS 

R Ramakumar. 

School  of  Electrical  Engineering,  Oklahoma  Stale  University,  Stillwater. 

OK  74074,  U S A 

Solar  Energy  19  78.  Vo!  20.  2.  109  11 7 

Variable  speed  constant  frequency  wind  electric  systems  operate  at  a 
constant  tip  $|»eed  ratio  with  varying  wind  speeds  and  enable  the  extrac 
lion  of  a part  of  the  energy  spilled  by  constant  speed  constant  frequency 
systems.  This  paper  describes  the  variable  speed  constant  frequency 
wind  driven  field  modulated  generator  system  under  development  at 
Oklahoma  State  University.  Such  systems  appear  to  be  most  attrac 
live  in  the  "small”  (10  50  kW)  and  ”100  kW  scale”  (50  250  kWI  si/es 
and  for  use  in  large  capacity  “multirotor  on  one  tower”  concepts. 

A/y  I8JK»  Wind  poww  and  other  enargy  upitom  l)  H 

Ingli.  Arm  Aitmi.  Mich  IJnwetMly  of  Mictiigan  hns.  I 'JJ6  JOB  y 
If#  I let*  11b 

1*asl  cape i iciicr  enlh  Mind  puwei  is  uaisMkied  akaiy  unlh  llx 
in«-t  truirM  s »if  wuut  UMweiuofi.  wiiall  wiimI  power  iitslahaliuiis, 

lufj*  Mimi  |*iW**r  maUunrt  ara!  imlallalMNis.  uftiei  tolw  ulatcil 
energy  suuiurs,  ijai»|4i/vicd  erK-tgy  viuturs,  nmli  at  power  from 
fivsinn,  inn  b ar  |*nvfcet  from  tinKMi.  4 conipw iton  ol  rlollw  » osls  of 
MmimI  pivri  «mmI  nmlr  at  power,  an  tal  rush  of  wind  pnarri  ami 
nut  leal  power.  wmJ  tfw  tfioiia*  of  i^Imjiis  Allc-ntnai  is  i|nreri  lo  (hr 
powi  i of  (he  wumI  eaily  mumI  pouter  devdafHftmt.  wimlmill*..  hnmt 
eki.lt »c  powt't  ant  Itoittf  lx  iling.  IIh*  visuJ  atnplaialily  of  lioane 
wimlniilli  IU  siling  of  loitf  wind  ilytwiiMis,  utldxrie  tlualmg  wmmI 
ilynatnos  Imhim  Ih  alrng  ami  liy  o.mmj  rlrnit  v lw  energy 

latgi;  ko4.M  sti  jii  • ki  Imc  systems,  nucliai  ic«r.loi  <lmlu|itteiit 
atlvatilagr^  j<nI  tltsatkanlagn  nf  t mm  k at  pnwer,  tin  pusnil  status  of 
INMlrat  pnwet.  tin  I Of ll.lliMOmt  |“  Ul  liutlrjl  fllSMMi.  lie  UlSls 

of  lw<|r  wuul  ilynaiiius,  lionsmisvMsn  line  lusts,  an«l  lla  need  fur 
cn«  n|y  sluragr  G H 

WIND,  WAVKn  AND  TIDK1. 

Bngi nearing,  v«.l.  rift,  no.  1?,  December  lf/fft,  p*  13 
I 121. 

Two  symposia  were  organised  by  BHRA  Fluid  Engineering  during 
August  mid  September  1978  The  first  dealt  with  wave  and  tidal 
energy.  Hie  second  with  wind  energy  systems  This  article  sum- 
marises some  of  the  work  reported  at  the  symposia 


CALCULATION  OF  THE  GEOMETRY  AND  PERFORMANCE  OF  A 
HIGH  SPEED  WIND  ROTOR. 

Y.  Mercadier 

Dept,  of  Mechanical  Engineering.  Faculty  of  Applied  Sciences.  L'niv 
ersity  of  Sherbrooke,  Quefiec,  Canada. 

tV//u7  Engineering  1978.  Vol.2.  1.  25  36 

Wind  rotor  design  has  hitherto  been  based,  particularly  lor  lower  powers, 
u|>on  a compromise  between  high  efficiency  and  simplicity  of  construe 
tion.  Modern  mater ;als  and  fabrication  techniques,  however,  permit  the 
elimination  of  tins  compromise  and  the  construction  of  rotors  of  maxi 
mum  efficiency.  The  primary  consideration  in  a wind  power  install 
ation  Ircing  the  proportion  of  energy  extracted  from  the  wind  rather 
than  the  actual  power  output,  it  becomes  necessary  to  assess  tlie  per 
forrnance  of  the  turbine  over  its  whole  range  of  operating  conditions. 

It  is  then  fiossihle  to  design  a transmission  system  appropriate  to  the 
function  of  the  installation  and  to  specify  operating  limits  Tins  seq 
uence  depends  upon  the  accurate  initial  calculation  of  rotor  geometry 
and  performance. 

A/V  1023b  • DOt  /NASA  IA>d  OA  mind  lurfena  partof 

nunc.  I H Hulwik  and  H I NauitadLi  (NASA  lm«  Rraafch 
CcmI.i.  U«ni«id  LAul  In  lutcimucly  Indy,  CwMWfl 

Cunlntnu  I llh.  San  U.«yu.  Gaht  Augual  20  ft  10/8 
Piocaadinyc  Volume  3 (A.'J  IIJUUI  01  44)  4«ir>alA.  Pa  . Social, 
ol  Aulonulimr  iiyian i.  Inc  . 19/8.  |i  2U60  200  1 1 laH 

Ihr  NASA  Iran  Hearan-h  Catiln  tw»  dnyail.  Unit,  anj  II 
opaiatiig  a 2U0  4W  mind  luabaw  Idnif^nl  I ha  Mod  OA  II  « 

Clayton  Nrm  Mcaico  Ilia  Uinoan  ll*«  incaaoactt  pumat  vt 

ktrail  pilunoo  at  tha  Mod  OA  I mufi  paUMwa  nvada  mug  I ha 
PHOf  coda  It  a loond  lliat  llir  actual  pviloi  manca  ctoaaty  natdw 
faadictiuna  § j 

M78  24443* / National  Aaiooaohca  and  Spa.  a AdmaaatiMion 
lamia  Naaaaich  laniai  Qavala<«1  Otau 
OOt  NASA  MOO  0A  WINO  tURSINt  PtMIONMANCi 

I A HunaifH  and  H t Nwu  .ia.Hai  1978  8 p taN  Piupoaad 
•o#  piaaantation  at  tha  13th  Intafaoc  tnvigy  Cunvaf4fon  Eng 
Coni  San  Dmgo  CaM  20  2S  Aug  19/8 
IConliact  ti49  261  10041 

INASA  IM  78936  E 96S4  Dot /NASA/ 30U4  78/ I Jl  A. ad 
NIIS  HC  A02/MF  A0I  CSC l IOA 

Oaaign  and  upaialiun  ol  a taiga  maid  I ultima  at  Clayton 
Nrm  Maaico  la  lapoftad  Tha  n Ihs  hral  at  tluaa  atomical  200  4W 
maid  tuftanaa  to  ba  opaiatrl  on  atoclnc  uldaty  natmofka  A 
cumiiaincm  batmaan  ptadaiad  and  nicaaiaad  puma,  «a<lu> 

«rmd  cpaa.l  paftu*ma*ioa  a piaaanlad  0 G 


Energy  Statistics  for  Large  >.'ind  Turbir.e  Arrays 
by  C.G.  Justus  * A.S.  Mikhail 

Wind  Engineering,  Vol.  2,  No.  U , 1978,  p.  l8li-202 

Krxults  o)  studies  nf  large  arrow  of  » <nJ  energy  conversion  systems  (WEI'S)  arr 
summarized  and  synthesized  into  a methodology  whereby  array  wind  speed  dtslnh 
M lions  and  array  power  output  dutnbujions  < an  he  cahulated  for  arrays  of  any 
number  of  sites  and  any  spatial  size  Keituired  input  for  the  method  consists  of 
III  arras  mean  wind  speed.  (2)  maximum  distance  between  sites  within  an  array, 
l.lf  number  of  sun  m the  arrav.  and  14 i standard  deiiation  t or  Wctbull  scale  factor!, 
cither  measured  or  inferred  from  reference  statistical  data  Sample  results  using  this 
ini  ihoilotogy  are  iiretented  along  with  sensitivity  analyses  of  the  rerinu i input 
parameters  I he  sensitivity  analysis  results  shots  that  mean  wind  speed  I including 
its  seasonal  and  diurnal  variation  pattern,  ij  important!  u the  most  important  laetor 
in  ttn  array  model  Sensitivity  of  the  arras  modi!  to  other  input  parameters  is  about 
half  as  much  as  the  mean  w md  speed  sensitivity 

A 7ft  49841  lm»rimiwii  of  windmill  off  money  by 

hound*  t Uyrr  control  J S Montes  ITeenmi..  Unnerttv  Onbto. 

Austt.lt.)  SVinrt  ( nqmeering.  vol  7.  no.  ?.  19/8.  p 103  114  7 rets 
Tlx-  clrsn .txlitv  ol  oxnq  bound.' y llyrr  suer. on  to  «cMi  lb* 
efficiency  of  conventional  windmill*  n discussed  The  rot. bon  of  the 
windm.ll  Mm-  . pr  i.  -t.-s  - source  of  internal  flow  which  cm  be 
t'btiMil  .t  . t-mptc  ptimo  tof  the  houndi'y  leyer  surt-un,  r*d  • 
timplif'eil  fft.tht'tna'-i-.i  model  of  'he  inlet nal  flow  is  ..etentid 
l cjti.t  i n t"  itertH  rvimcncjlly  for  some  wuitied  tvkic-  of  the 
Windmill  c o.etr  ■ .1  par  .me  ten,  md  it  is  shov.n  thjt.  .t  cc'Ux 
c-eidit  -m  . e "terl  athwnuoev  o*  ww  20'>  in  the  one'.'.'  M 
etticier.  v ol  r ve-  iple  pi*ch  rtmdteiH  md  33'.  lo-  t*w  r ,ed  pitch 
windmill  cm  be  obtained.  L. 
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4.  Vkrti  a Wis4  System  • 45 

Wby  Wind  d the  F»ru  Priority  (45)  Two  Basic  Types  of  Wind  Rotatnn 
(h 8)  Wmd  Power  Equations  (68)  Windmill  Efficiencies  (72)  Windmill 
Comparisons  (73)  Praetn.il  Advantages  and  Disadvantage*  (75) 

II.  Building  the  Landing  PrupeDer-Typr  Wind  Power  Plant  - 17$ 

Detailed  Description  ( |7$)  Propeller  lnstrocttooa  • 177)  The  l*op  Huh 
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SnwKoloaea  del.  tor  Dtntt.iv  era  used  to  met,/,  the  power 
huctual <i*  md  time  Anation  pattern.  ut  :«er  hypothetcai  «v<l 
etwr<7r  fenerahw  Whm  the  arm ua!  pettemol  toed  wiation  it  teem 
as  the  standwi!  1 it  found  thet  the  power  ft  jrtuet ons  from  wmrl 
energy  tenet  ators  are  no  .ten  thm  the  Ituctuatons  in  the  fdalnn 
between  po.«  used  md  constant  load  The  edditmn  of  • 
hypothetui  moil  term  vtorwyr  cep atte  of  On  ret  -rg  the  iwp 
nowe*  *or  10  70  hr  would  met  the  wind  enerer  fyitem  es 
'Wpwtdieu  m one  larw  nuctw  poor  plar-  The  reom cements  for  a 
Inn, term  not  «JI  system  that  would  permn  tue  cover* ye  try  . tMU 
■mer,,  i>aerr  jre  awc.iwtd  Ml 

LIFTING  FOILS  TAP  ENERGY  OF  FLOWING  AIR  OR 
WATER 

Ben  Kocivar 

Popular  Science  1978 

Vol.  212  no.  2 *«b-  1,78 


p.71-73, 14*. 


Wind  model  el  lift  Irenileeor  look,  like 
Siant  Venetian  blind  tenth  foil,  going  up 
one  aide  and  down  the  other  As  ertgi 
neer  Frank  Pixiitola  adjusts  foils.  Dr 
Schneider  (above)  point,  to  hell  ol 
VoUiMgrti  swing  aele  used  to  convert 
linear  foil  motion  to  rtjrery  motion  «*iich 
then  drives  el  ecu 'C  generator 
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Institute  of  Flectrioal  and  Electronics 
Emineers.  Rertion  *, 

IFFE  107«  Rati  ion  Six  conference  record 

Hind  Geee  rater*  and  Energy  Storm** 9 

James  N.  Peterson 

Electrical  Engineering  Department.  University  of  Idaho. 
Moscow,  ID 

Wind  tpeed  data  over  one  ye«r  J;1*  l**4*’0''*' 
In  the  Pacific  Northwest  are  anal  yzed  ,o  determine 
enerav  storaoe  aawunts  sufficient  to  smooth  the  flue*. 

power  reservoirs  are  considered  as  the  energy  storage 
method  and  a definite  relationship  is  determined  be- 
tween the  number  of  wind  generators  and  amount  of 
hydro  storage.  That  relationship  is 

no.  of  wind  generators  • ac-ft  « head 

3-84 

* where  ac-ft  is  the  amount  of  usable  hydn>  reservoir, 
head  is  the  effective  head  in  ft,  and  A^  is  the  a e 

age  swept  area  of  one  windmill.  This  rel4-'ons*)** 
based  on  wind  speed  fluctuations.  ensures  ‘^“J***, 
energy  storage  under  the  most  adverse  monthly  ca- 
tions during  the  year  analyzed.  A wind 
work  consisting  of  880  wind  generators.  1.8  megawatts 
each  distributed  equally  among  five  windm'U  farms 
and  interconnected  with  existing  'tow- 

age would  produce  approximately  3.3  b 11  on  kilowatt 
hours  annually.  The  average  annual  plant  capacity 
factor  for  such  a network  Is  0.24. 


ON  THE  USE  OF  POWER  LAWS  FOR  ESTIMATES  OF  WIND  POWER 
POTENTIAL 

Ernest  W.  Peterson  J.r«  Hennessey,  Jr. 

J.  of  Applied  Meterology,  vol.  17,  no.  3,  March  1978 
p.  390-394 

a 

TV*  -valuation  of  wind  power  potential  at  a proposed  arragrnrrater  site  by  eatrapoiat.m  from  nmuNi 
winds  .1  a reference  level  n invrvliKJlrd  It  h shown  that  the  total  mean  wind  power  density  m not  par- 
ticularly amsativc  to  the  win  lion  ol  roughens  length  of  |*>wct  law  cipunrnt . over  the  entire  lildy  range 
ol  them  parameters  the  wind  power  in  the  wwan  Aow  at  I)  pwal  aeiocenerator  hub  height*  i»  within  I ♦ * 
timaa  the  power  at  a reference  height  ol  about  10  m In  lir*  ol  m nlm  profile  measurement,  it  n inagrntatl 
that  a power  law  eiponenl  ol  1/7  u adequate  lor  rralalrc  but  ceaacrvativc  ealimales  ol  the  available  wind 
power  except  at  extremely  rough  sites  where  the  etlrmales  may  only  I*  comervativ*- 


Maratvax  Spafa  Ft^u  Corwor  HuwtauA*  Aia 

wind  mull  fucmic  eowtn  qcmcnaton  naaaw* 


John  W Kaufman  nnuor  tso  NASA) 
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and  euiXi or,  tunnal  tvpa  vantun  ducts  «a  mountad  upon  a 


a i wind  Conor . 


NASA 


WINO  POVFR  LIMITATIONS  ASSOCIf.'EO  WITH  VORTICES. 

J.L.  LOTH. 

J.  Energy,  v.2,  no. 4,  July-Aug.1978,  p. 216-222. 

In  the  search  for  smaller  and  mtite  powerful  wind 
machines.  Ihe  uve  of  a vortex  lo  ueaic  a region  of  low 
pressure  and  high  velocity  has  been  considered  by  several 
investigators  The  theoretical  maximum  power  coefficient  of 
two  vortex  ingesting  wind  turbine  configurations  have  been 
computed  In  addition,  two  wind  turbine  configurations 
which  use  the  low  pressure  in  Ihe  vortex  core  to  exhaust  into 
have  also  been  analyzed 


tj,  national  Acrosnacn  arvi  Electronics  Oanferenop 
foi  navton,  Ohio,  1*»7*. 

,H3  rwrrn  '7o..,107f». 

107«  3.  Research  wi  the  Electrofhiaf  Dynamic 

(EFDI  Wind  Driven  Generator.  John 
E.  Mmarih  M O Lawton.  Unworn ty  of 

Dayton  Research  Institute 869 

4 A Low  Cost  Aerodynamic  Heater 
Representing  a Fully  Matched  Load  for 
Wind  Energy  Systems.  Maurice  O. 

Lawton.  University  of  Dayton  Research 
Institute 874 
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C^TIhI Z® rTnS  -«'0cis  the  ^COND-TC  OES!j» 

P*’  wind  SvsT'ms. 

Her  **n  Mae  h Michael  D.  Devine 

Solar  Fnerqy.  Jol . 20,  Mo.  6,  1979.  3.  469-‘t$J» 

I bn  p*p*'  pifvrsDs  nfimuiMutm  m*i<  f«  ths  kmuw  dr.*»  o I W|f  wak  • ■»'  p.m»i  i>Mf» 
I*o  tutu  omar It  irr  III  SyMmu  »Dhom  ini|r-  a pn»rf  *ranaird  n ltd  dnrn>  into  h'  rtr>i*y 

iwt*ork.  and  (2l  ty  Meats  ui’h  tfotiff-  the  tytKDit  art  «peiaicd  »t  part  of  have  l «j  of  peal  !•  *d  -ap..  its  The 
ohptt live  of  thr  mdels  it  lu  maumi/e  (hr  total  net  value  of  powtt  jeiw.aled  undo  assumed  "pctalm*  rutrt  and 
*eaeial  cnadDusns  retarding  *md  speed  and  demand  sanations  Thr  model  fof  *ind  p-  »rt  svsrems  • it  howl 
ttntaar  n detcloped  to  drirrmmr  thr  total  sapaoly  of  *ind  "ntsmes  that  van  m thr  sahie'  of  design  paiamrwrs 
swh  at  rot!*  diameter  fo*o  heigh'  and  laird  power  lhr  modrl  foe  systems  *rth  Mora *r  trses  a*  aitahl«al 
storage  modrl  at  a ha'it  of  'rprrtrnim(  storage  it^tiDrmrntt  Thr  modrl  is  despised  loi  thr  use  of  milt  t*t*al 
cotrriMan  m succtsstsely  measured  *trd  speeds  It  it  thru  modihrd  for  thr  catr  of  a In*  degree  of  ^nfrttotann 
SrparaMr  programming  it  usrd  at  a solution  technique  m hoth  modrlt  and  limrtrd  somratanr-nal  results  based  on 
avadaNr  cntl  rttimalct  and  Oklahoma  »mj  and  drmaml  data  art  {unrated  to  dlutiratr  thr  utr  of  lhr  modrK  I* 
thr  (dm  modrl  upoihlr  programming  »dl  yvid  a globaly  optimal  tohrtmo  f»  ernam  types  < to*'  l»t>* 
used  However  m thr  setrwd  modrl  thr  peohtem  nr -cturr  it  tuck  that  a ghshnl  oyMia  .aaant  or  pna>an«ed 


PC0NCf«TC  OF  WIMP  cLFC n*ic  $ysTFMS. 

Gary  L.  Johnson 

Ifrr  Tr ansae t i oris  on  Pouter  Apparatus  and 
Systems,  Vol.  “AS-97,  Mo.  2,  Harch/April 
1979,  o.  55U-562.  ^ 

Lon<7  term  wind  records  ere  used  to  aelact 
the  rated  wind  speed  for  wind  electric  qeners- 
The  wind  is  characteri red  by  s Waibull 

density  function.  Detailed  results  are  pre- 
sented for  western  Kansas.  Graphs  are  pre-  . 
sented  which  can  be  used  to  desiqn  a wind  sys- 
tem for  max.raun  specific  output  for  a speci- 
fied load  factor  at  a given  site.  It  is  shown 
that  a wind  turbine  rated  at  a wind  speed  of  * 
■,  s has  a specific  output  within  10k  of  the 
maximum  for  a wide  range  of  wind  conditions. 


f~-r^atpr  Ids  Aiw»lr*s  Ama  Qv»rnv  59vrrosivn#  Ids 
Anoolos,  1970. 

Creator  Ids  Anorlos  Arr'a  Btootv  Svntxsiun 
: Ti*»tav,  Mbv  7%  1970  ...  Log  Anodic*, 

• Wwd  fm-p  UiuiIdi  mth  ttyse  O / O’ 

kafir  CarUn*  Town  - &•  tm'  fT  C>  0 

•urn  U *oo  » SUk  t'-'.»nrt,  n 

The  T.ethxl  described  in  this  article  pertains  tc  the  secondary 
utilisation  of  the  exterior  of  hyperbolic  cool inr  *ower  shel 
for  supporting  wind  - rotors,  and  fr>»-  producing  electric  eneriry 
directly  and  at  a very  reduced  cost. 

(Ioe  Ano<“lp*s 

Oauncil  of  nr»lneftrs  Scientists 

nroo«odinas  ser.  i v.  *) 

NASA  TM- 78997 

POWEF  TRAIN  ANALYSIS  FOR  TIE  DOS 'NASA  100- few  WT T* 

TURBINE  GENERATOR. 

Robert,  1 . Seidel,  Harold  Gold,  *»•  d Lerr  ’•*.  ipfery^oi. 
National  Aeronautics  and  Space  Adniniotration 
Lew; s Research  Center 
DOE /NASA / 102fl- 78/19 

October  1978 
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by  J.  S.  f.  McKee 
^ourr.al  of  Sr.virorjtentai  Science  and  Hta  n V » * 

71a*  ;«>tential  u--*:  . >.  . . , 

^ **!  wiJri  <Sa;rjcy  as  s ctrjit  of 

~ lix.tr; cal  ;wr  is  ix.  tt».-  amt**-  nf  »» 

-war  a.  tf*  projected  needs 

of  tin.-  v . 

it  is  KiButsI  that  a the  coital 
-u.  , ■**-  - .-ar  i.-Arr  p^rit  constx’if.'ian  ire  :ik*;y 

u l«o«.  awuu  »aj»  e»  mm  , ..4 

mists  for  tm  =0,.^..  . of  m:. 


ATS  12711*  On  Htrtmti  Lab  T»rr 

W1NO  TuaaiNit 

John  C Vhomao  > ’97*  61  p i*a 

Cortrac’  A It  109  ang  36 

IAN!,  CIS  T|  7*$  A.a.1  MTiS  MC  *0*  Ml  A01 

Arne  tiKhita*  i *nj  m wa  horn  200  M w 10  Mw  am 
'1mc,.|«*art  n ca>uh<Jatm  kn  p>  m»  — »**m  m nunym,  rvgi 
ttmtamt  (M>matat  o*  palonvaKi  . ’I'actamtm  am  <-o at  a*  a 
hmetum  o*  mtaO  caoacity  and  mtaO  sm-ml  igiw  am  pinumt 
Data  concmn.>ig  mata>'a>  mqmmi vm-n  Dwemirt*  , -Tm i 1 1 am) 
opa<atD<g  piocadumt  awo  am  *m*^  am)  am  -apmam  iad  — x>-  uau> 
«o  aa  tomootr  (Dv>uiat««  OOf 


907 


* 


NX  11690#  Santha  Laba  Albuquerque  * Me« 
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CUAAtNT  9TATU9 

H l Akin#  H«  19/9  21  P -•* 

I Contract  it  7*  C 04  0/99) 

IbAND  //  13/61  Aved  NIlS  HC  *02 /Ml  AOI  

A Jciailvl  dMcnptaun  at  lt«  method  of  bmi  • ° 

dal.  uAkiw  and  leducboa  lot  held  performance  «*» 

yy,„d  Energy  Cohvetwon  Syvlema  (WLCSla  ptovtded  The  mnlhod 
ol  bo  v » • vlrarghihitweid  «0P*o«J.  to  the  vomple. 

prubleu.  ol  retelmg  l/x  retponve  at  • <A»tCS  lo  a »ai*«U«  mod 
M I temple.  ol  typical  IN*  ototauxd  ue*ng  i*>*  molhod  at 
Una  at*  prevented  Method.  ol  deleim-ung  mat  the  maaanta  ol 
path*  mat  tea  ol  a WEC*  oUaxxd  a cot  reel  ata  oothned  Ataaa 
,t>  »hu.h  lurlbet  mutMicaoona  lo  Pie  tacU  tooa  ma*  Pa  »ipnip<xie 
alao  dracuaeed  -IW 


A /a  l‘jfc/b  Opat  at  ton  and  coneol  at  anldKtia  a> 

lama  H HaiiAuma  (Okldrome  Stele  IJntvetvrly.  ShNweler  (JH'e  I 
In  Power  vyvirin  control  end  ptolacttun  New  VotH,  Acadettec 
Hlau.  Inc  . 19/8.  p 261  290  36  tala 

Tla-  |M|a*t  • itamaim  Par  upnatamal  erml  cunliol  apnliut  anal 
t-Ut  tin  tplnm  irlrtrml  taa  a rntrtmtltml  law  Inaal  dnan  dut  lo 
|B>a«  ymetetlmi  Ity  anal  bhrwuig  alone  A laid  review  ol  oyalt 
caul  lull  aial . Iiitutr  I nah  aal  mtach  lanh  n pn«a«l  Allen 
lain  IV  ||i  a-ti  lo  of  an  ala*  Imalainenlalv  (u.itvletil  ev  variable  ipnl 
ope  i ai  too.  tiava  comp  a-nit  of  a anal  alactnc  con  act  vatu  vy vital), 
aal  hi  |p  i trial  an  i vela  .a  v cievulml  aunliiy  lo  output  type  aal 
opetalnai  naalr  bear. a)  cumtmielKjnt  ol  anth  aal  uutpolv  tut 
anal  iimyy  ulil./atajo  at  ptoptiMtl  rl-pr.tl.ig  on  Ihe  rial  ova  ol 
tile  riming  etlety.  yet irialed  lollort.ltal  laclutv  aal  tree  rived 
lean  lo  cot d lot  tajlpol  poaei  lot  optimum  |ml... mate.  «r  atenli 
tail  atal  tltvcovvtMl  S O 

R/8  136*4#  Oaaotnanl  ol  tiatpy  Mreehtnghin  0 C On 
of  SnU)  TvchiMliuyy 

FEDERAL  WIND  ENEAQV  PROGRAM  PROCRAM 
MMMAARV 

Jan  19/9  /8  p 

(DOl/l  I 0023/11  Avail  Mlb  HC  AOb/MI  A01 

1h«  ubieclive  at  tla  tede'ai  Waal  Lnetgy  Piugtem  a lo 
eciuteiale  ilia  dt-vetapnteni  r#  ..l.alKe  *,«j  economic  ally  ».alaa 
aaal  ene.gy  vyvUtnv  atal  enable  tla  eatlaal  povvtbla  com 
■tat calu Alton  ol  aaal  poaei  lo  achate  Una  obyta  live  lot  vmaM 
•<al  letge  aval  vyvlemv  'HJ'Wtl  Hbea  mg  Ilia  tec  hnokiy  y 
ttevehtpmg  a vountl  rchrctnel  lalaaAuyy  have  atal  a. Weaving 
lha  non  la.  hnoloyicel  .......  aha  I.  could  data  the  ova  at  aval 

enaigy  lha  vun.mery  teputi  on  Hit  at  the  pt  oyaclv  tag  vutyioited 
by  lha  ptuytam  ihiough  IV  IP//  toaaul  the  achavanani  ol 
thava  poelv  ll  alto  oullaav  lha  ptuytetn  v pel  a*  el  Ol  pel  ay  el  am 
and  vpecitu  ptuytam  aiananu  m* 


N/t  1064/#  CaMotme  Untv  Ra'kalay  Lawtence  9e»e te, 
Lab  l 'at  g«  and  InvaonmaM  Ua 

At  LIABILITY  OP  N91RO  POW1R  PROM  DI6PERM0  MU* 
A PRELIMINARY  AlUMMim 

Edwetd  Hahn  Apt  19/9  <6  p telv 

I Conti  act  W /406  any  49l 

it 91  6*93i  A.aa  NTIS  MC  A03/MI  A01 

lha  leheUhty  batahi  ol  geug.apha.eay  dapanad  aval  I o' baa 
generator.  a RRRhiaed  iteclncdy  pto.ha.ad  bom  atnd  machaiav 
eipattancad  aala  Ructuehota  at  output  el  a given  tKa  lha 
cataemainei  atedutn  on  annd  puaa  i age  tied  that  * • unree'al-. 
■o  aipacl  Ihet  atnd  geueiehon  ati  ha  vedhcanily  •t,eC*e  lo 
dtvpleca  cunvanbanal  capacdy  t>OL 


MO  114/4#  M.laaet 

I tat  gt  Raeaetth  uai  

WIND  IMRC1  INMOWATIV*  9T9UM9  T 
Rapotl  Jal  19/* 

It  vein  L Vae  Aug  19/9  S*  P '•*» 

ICotatal  ib  //  COI  40421 

IS4HI/PH  13  0641  Avad  Nils  MC  *04  Ml  AOI 
(eonunac  and  achtaal  laavtbaa,  at  avwaina  i 
vyvlemv  oiVvrmg  veavd  snatgy  vt.evl HM'ed  »*v«mmc 

matag.na.1  d H.  md  ^-9.  ***• 

a dtveovvad  lha  eIVvIt  ol  Pa  cut am  confaciv  ua  — r-v 


A/9413/6  Ptua.it.  ovarvtaw  lot  lha  thud CAMMmMn 

Plcgtam  l lenatV  ol  lha  llnaad  beat  a.  Lada. I Wvvl  Lnafy  pyugtam 

l l MeielaU  end  C t Eklaiivi  IBeiteHa  Pectlc  Mutlhard 
l * 'elm y.  H .tmvKtl  Weil.  I In  SytnpovAtin  on  1 leleilate  e. 
t Mon.  end  Ae  PuNuiun.  4tl<  Ratio.  Nev  Jetemy  IS  19  19/9 
Piepturtv  IA/9  43361  19461  button.  KAkvv  . Anace.  Mctaoubyi 
cel  bocerty.  19/9.  p 160  lt>6  l/talv 

The  Weel  Civet  eel  ct  ivlev  Piugiem  tlnwe.  e |voyat  .vriet 
lelen  lo  either  tla  devehj|»neta.  cotnmatcialiteCe>n  aal  uve  ol 
atuel  etatyy  cotetatMun  vyvlemv  by  piueelmg  aeel  chetalarvl.  v 
Ilue  'min)  lo  Ikvgnenl  evehielr  enl  anet#y  vyileMv.  tvdnuhnl 
Alladun  a deacted  lo  lout  lalnaei  pfogrem  eat t weel  ctatec 
■ ■•Pet  lot  .levgn  etc]  ptugiem  eveluel mjt\  .nev. eel-  axel  data 
iwiflev  i*m>Atpttata  at  te«g  maOevluAigwv  end  aeel  chetec 
'•‘•cl  letel ha  lo  the  cleylotley  upwetun  ol  aeel  eayy 
cpnvet vton  vyvlemv  Tla  epptuechet  etlopleal  m eech  ol  Ihea  hen 
leogteu.  eteev  etc  d.a.uva.1  CKO 


A/9  14049 


T P Tu.de  R> 

Aha -alia  etatgy  vote cev  handinp  at  Ihe  Men.  ItVet  I attotvp 
Cunletenca  Mwm  Reach  1 6 Oacambat  6/.  19//  Vohena  4 
|A/9  34U36  1144)  Waptvgaon  DC  Memnphwe  Pddahmg  Cotp  . 
19/9  p 1ZZ91/96  2/ieh 

la.lv.tcal  and  land  am  la. lot v at  lha  wtmg  ol  dn»M» 
ratd..g  aeefcadlt  we  conwdwed  Mrttv.lv  he  cuMatvtg  enl 
.tele  el  e ytvet.  Heel  ton  lave  HeMwidly  vv  Hated  deed  nan 
nel.  et.lh  Pa  comwutetwn  >t  Ihe  gaad  op  lecha  end  pa  lieAP 
nutnlwf  lu  eci  ounl  lot  Ihe  ePHwtaev  ol  hatv  on  P*~  I War  laid 
Allnnplv  ete  tana  mak  I 


Huwh  lew  veto. imped  Plow  ptotmee  ev  mawa  at 
velucily  lakh  ovet  luH  eehi  tenet,  letel  ott  tevaeKh  a ipwa 
by  tepofia  end  regulaliota  aavad  by  ewtovtt  yuvwtenenl  gteem  II 
n ...ott. .tat vied  Ihet  v.  vtav  ol  Pa  hvadmi  ol  and  an  Pa 
adtieclwn  o»  tnetewuluge.il  conthbtea  wdh  w hi 


Pa  neceawy  Iwmuialton  ol  IwM  a Pe*  evl  te^Aelvetv  be 

mt.ad  .-a  a t • 


ABROBLAdTIC  HINT  HIIt'UJT  COimiRTBh,  by  Goouarr 
Ahmad i. 

Energy  Conversion,  vol.  18,  no.  2,  1978,  p.  11^-120. 

AUliaci  the  pt.ihipk  at  KKpivlH  aind  twi|)  cuavciuoa  a uei—liicrd  end  eu  II  tcilim  audd 
ahhh  nu.1t  oa  the  hava  at  lutvamal  ac iiaiailH  mvlabdp)  a dcvt.ibcJ  A mathcaiaUval  hamulaliua 
l.e  Ihe  picJh.lH>a  at  Ihe  poaei  coclhcenl  at  vuch  mind  aa.hu..  a ptcvo.i.J  A .null  imnlcl  a 
Ciimliuclrd  and  levied  in  a aind  lunncl  Allhuu(h  Ihe  elhoc  hi  ol  the  n»  Jel  -at  vet,  hie  Ihe 
%v vlem  hav  Ihe  advenlegc  ul  hem#  cepebte  d convetvtun  .4  euci#>  el  1CI)  Ion  aind  v|Hxd  I uilhcrmtvc 
lha  mnd  cneifv  convcilcf  a ictalivcl}  vutipic  and  cuawHal 

I nei(>  cunvctvHMi  Wind  tnei#>  VL  md  machine  AcfuclavlH  machine 


879-41844  OtlAon  Mad  we. 

WTXJ  for  Sweden  A iy««mc(MM •*  etudr  ft  Herded  ($1  HOB  AB 
Snlarl  and  O Ifungstrom  If  lygteknrske  F rvrsok senstalten  B»om 
me  Sweden)  Itrioni  *V '* omwhmrms*  Ain  t 4».  .eron  "tan 
national  Syrnpoeur-'  on  Wind  fnarpv  SiWWO  A^aaedam 

Nethedendj  Oct  3 5.  (9/8 I Wind  fngmaermy,  vol  3 no  1.  1979 
p 77  51  12  refs 

Off  shore  (OS)  sites  may  prove  to  be  more  cost  effective  and 
mil  reduce  the  lend  requirements  lor  wind  turbine  systems  (WTSl  m 
Sweden  For  sites  located  10-20  km  ofl  dioce.  the  median  wnd 
increases  to  ftb  9 5 m/s  (H  100  ml  end  the  KMCific  energy  output 
(per  turbine  due  area)  increases  by  40N.  Eeamples  o*  design 
concepts  ol  7 14  MW  unit  capacity  are  given  with  associated  cost 
estimates  end  with  outlookt  tor  the  bigger  second  generation  designs 
of  20  30  MW  units  Environmental,  social,  and  industrial  aspects  and 
impact  ol  OSWTS  are  discussed  in  comparison  with  'eno  hated 
systems  The  OSWTS  advantages  ere  (leubKrty  of  site  selection 
good  secwceabrlity.  and  possibility  to  eaport  to  other  roo turret  by 
see  transport  Some  d vedvantaget  are  more  severe  environment  m 
sea  h^sar  ooers  *or  network  attachment  end  inspection  difftcidtws 
r conditions  V ^ 


CATrWTATION  OF  WAKE  EFFECTS  IN  WIND  TURBINE  PARKS, 
by  P.J.H.  Builtjes  and  J.  Smlt. 

Wind  Engineering,  vol.  2,  no.  3»  1978,  p. 135- 1^5 • 


Considering  the  problem  of  the  mutual  spacing  and  pattern  in  which  wind  turbines 
have  to  be  placed  in  order  to  get  an  optimal  /from  an  aerodynamic  and  economical 
point  of  i tescl  energy  nulpu  t on  a restricted  area,  h ake  measurements  ha re  hi  en 
carried  out  in  a wind  tunnel  of  a turning  model  of  a Darrieus  rotor  Using  these 
wake  results  calculations  considering  interacting  wakes  of  different  turbines  hate 
been  f erf  armed  using  the  computer  code  "winds’" 

for  small  parks  with  up  to  20  lu'bines  an  optimum  energs  output  seems  to 
be  pained  at  u mutual  distance  of  about  f wing  diameters,  for  larger  parks  above 
60  turbines  this  value  is  obaul  9 diameters  In  the  case  of  larger  parks  a row  pat  urn 
is  preferable  to  a regular  pattern 


PERFORMANCE  PREDICTION  METHODS  FOR  HORIZONTAL  AXIS 
WIND  TORBINRS,  by  0.  .T.  Mllborrow. 

Wind  Engl  nee ri rag,  vol.  2,  no.  3,  19/8,  p.  165-175. 

•1  method  of  assessing  the  performance  characteristics  of  homonml  at  is  wind  tur 
bines  has  been  developed,  using  the  aerofoil  theory  which  u applied  to  anal  flow 
tars  The  i apabihties  of  the  method  are  compared  w ith  those  of  the  propeller 
theory  normally  used  for  w.ndmill  performance  assessment  Weaknesses  in  the 
propeller  theors  are  identified  and  it  is  concluded  that  the  fan  analysis  technique 
has  certain  aJsantagrs  and  lends  itself  to  further  refinement. 

Both  theories  have  been  applied  to  a particular  v n dm  ill  design  for  whu  h 
field  measurements  are  available  (the  I T Co  aerogenrru.o’  at  Aidborough)  ta> 
theory  predicts  mther  hfher  peak  performance  m agreement  with  I T Co  obu  n 
ationt  that  design  performance  Sas  been  exceeded 


• •MM  Wwconam  Unrv  Wte, 

AM  A t its  beat  as  T OF  arsuv  CMAAACTBAiancS  AMO 
«f»MO  (MMt  tVttltM  AFmuCATSONS  TO  ILfCTbIC 
UTHJTIE8  IN  wn  SCO  MS  lb  »bO  hciiom  of  Mlb 
bt  SOT  A lOtMA  AND  llUMOfS  Fh  O Theaw 

Ca-ei  Onsnaan  Dewmtei  1978  313  p 
Ava.1  Onrv  Mcikuv,  Order  No  790?  39  7 

Wind  speed  data  horn  the  Nat  oriel  Climatic  Center  were 
e ne», red  to  assess  the  wind  characteristics  to-  the  appiicabcn 
Of  Wind  energy  converson  systems  IWfCSr  to  etectnc  utWty  In 
add,! or  five  Coast  Guard  Statons  along  the  shores  of  Lakes 
Superor  end  Michigan  warn  anstyred  Wf  CS  as  pad  of  an  efectnc 
uWrty  system  can  be  eva'uated  tv,  eSectnc  utility  pfenning  methods 
•he  method  of  anal, vs  employs  predicted  wind  powei  output 
data  basad  on  5 yea*s  of  end  speed  observations  met  l-e 
Subtle- ted  on  an  houd,  basis  from  the  predoted  toad  levels 
These  adjusted  hourly  load  levels  seive  as  an  mput  of  a 
tvivenronel  production  cost  model  Sev-nge  m p odurtor  costs 
we  the  Hfetime  of  the  MFCS  mous  the  0 A M team  and 
ossience  coett  o'  me  wtCS  reeuft  m m.  esr.  meted  break  ever 
ceprtel  coer  ol  the  WfCS  n 


ASA  Tfr-1359  Windmills 

NCINEERINr.  lUMDBOOr  0W  TUP  A’T'OSPHIRIC 
KTTAI,  nniDTulNES  FOP  USE  IN  WIND  TURBINE  HWIR* 
J0R  DEVELOPMENT . W«U*r  Froit. 

In  1 V . Sp-ca  lo«t.  *1.  I« 

I72p. 


B.H  . Loog , T»r- 
r.  *FC  Doe . 19 < a • 


VHgJs  FROM  THE  XEAN  WINDS,  by  David  Rittenhouse 
Inglis 

Envlroi.merrt , vol.  2C,  no.  8,  October  1978,  p.  17-20 

An  increased  emphasis  on  w> ndpower  could  add  significantly  to  our  gesergy  resources 
Because  winds  are  normally  stronger  at  sea  Than  or  land,  tapping  the  tea  winds 
coutt  be  especially  profitable  -but  no  one  wilt  fry 
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Includes  index. 
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Decemlier  fr7.  1978  (*79  31906  12  441  London.  Roy*  A«on«i«. 

concerned^ with  ^ construct, on  of  new  machines  fix  th.  uldn.hon 
„f  wind  energy  General  factors  governing  economics  ar. 
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A79  10236  On  I MW  control  of  • large  horizontal  axis  wind 

anergy  conversion  system  end  it*  performance  in  • turbulent  wind 
annronment  J M Kos  (United  Technologies  Corp  Ham  lion 
Standard  Dm  . Windsor  Lock,.  Conn  | In  Intertocety  Energy 
Convert* on  Engineering  Conference.  13*h,  San  Dtifln.  Cali!  Au^rtt 
20  25.  1978.  Proceedings  Volume  3 IA79  10001  01  441  Wanen 
dale.  Pa . Society  ol  A'rtomotive  Engineer*.  Inc . 1978.  p 

2064  2073 

Thu  paper  deter  diet  a doted  loop,  theft  torque  control  for 
controlling  the  power  ol  a large  (2  megawattl.  ear  table  pitch, 
fmnzontel  axil  wind  turbine,  driving  a tynchronout  generator 
connected  to  a large  power  tyt.em  (on-line  operation  I A control 
mode  it  pretented  which  provide*  a liable  retpontive  control  tyttem 
by  tenting  thaft  torque  and  rotor  rotational  tpeed  Dynamic 
performance  retultt  from  a digital  timolation  of  the  tyttem  operating 
on  line  in  a turbulent  wind  environment  are  pretented  The  reiutt! 
thnw  the  dramatic  improvement  m on  line  tyttem  performance  that 
can  be  achieved  with  the  retpnntive  thaft  torque  control  described  in 
thit  paper  The  retpontive  control  significantly  attenuate!  both  blade 
loads  and  electrical  power  fluctuations  due  to  wind  turbulence  and 
will  go  far  toward  maximizing  the  on  line  operating  hours  of  the 

wind  energy  conversion  system  (Author) 


A 79  16742  On  the  us#  of  eddy  current  coupling*  in 

wind  driven  synchronous  machine*  A 0 Oaz.  (Pakistan  University 
of  Engineering  and  Technology.  Karachi,  Pakistani  and  R 
Ramakumat  (Oklahoma  State  University.  Stillwater.  Okie).  In 
Energy  '78  Annual  Conference.  Tufta.  Okla.  April  16 18.  1978. 
Record  of  Conference  Papers  (A 79  16726  04  44)  New  York.  Intt. 
tufe  of  Electrical  and  Electronics  Engineers.  Inc..  1978.  p.  242  246. 
12  refs. 

This  paper  discusses  the  suitability  of  eddy  current  coupling  in 
the  mechanical  interfaces  of  wind  driven  tynchronout  machines 
Based  on  the  computer  timulation  results  presented  under  pitting 
wind  conditions,  recommendations  are  made  tor  choosing  the 
couplmq  design  parameters  lor  tatnfaclory  operation  Eddy  cu-rent 
couplinqt  turn  nut  a very  good  performance  even  under  tevei* 
pitting  and  highly  variable  wind  regmes  and  therefore  are  ttronglv 
recommended  lor  application  in  wind  electric  conversion  system* 

(Author) 


A 79  21302  * » Microprocessor  control  of  a wind  turbine 

generator.  A J Gnecco  and  G.  T Whitehead  (NASA,  Lewis  Research 
Center.  Cleveland.  Ohm)  /ntnfirte  of  Electoral  and  Electronic, 
Engineer*.  Conference  on  IncAistnaf  Apph'atmns  of  Attrroproreann 
Philadelphia  Pa.  Mar  2022.  19/8.  Paper  16  p Contract  No 
EI49  76)  1028 

This  paper  describes  a microprocessor  hated  sytem  used  to 
control  the  unattended  operation  of  a wind  turbine  ge  retain,  The 
turbine  and  its  microcomputer  tyttem  are  fully  described  with 
special  emphasis  on  the  wide  variety  of  taski  performed  by  the 
microprocessor  for  the  safe  and  efficient  -.ret ation  n*  the  turbine 
The  flexibility,  cost  and  reliability  of  the  n...-'Opru«.e*tor  were  mainr 
factors  m its  tefection  (Author) 


A79  16744  Efficient  use  rtf  wind  energy  by  using  static 

slip  recovery  systems  A simulator  study  V Raiapipalan  lOuehec. 
Urn ver tire.  Trots  Rivieres,  Canadal.  K S Ran.  and  M N S Swamy 
ICnncordia  University,  Montreal.  Canada)  In  Energy  '78  Annual 
Conference,  Tulsa,  Okie  . April  16  18,  1978,  Record  of  Conference 
Papers  (A79  16726  04  44)  New  York.  Institute  of  Electrical  and 
Electronics  Engineers,  Inc  , 1978.  p.  260  264  6 refs 

Consideration  is  gven  to  the  cnmpsder  simulation  of  an  efficient 
wind  eneigy  scheme  utilizing  a slip  energy  recovery  system  A new 
simutalnr  WESS  (Wind  Energy  Syrem  Simulate*  I it  very  useful  in 
designing  the  static  powei  converter  system  by  repeated  analysis 
This  simsdatc*  is  particularly  effednw  in  making  an  optimum  choice 
of  dl/dt  limit  mg  reactor  and  dV'dt  limiting  snubber  components 
resulting  in  considerable  reduction  in  hqh  frequency  line  current 
harmonics  Experimental  results  obtained  on  a 2 kW  scheme  are 
compared  with  results  obtained  from  a simulator  run  B J 


A79  13871  a Optimum  selection  of  a wind  turbine  genwa 

tor  system  J K Shultit.  L A Poch.  and  N D Eekhntl  (Kansas 
Slate  Univeiuty  of  Agriculture  and  Applied  Science  Manhattan. 
Kan  | American  Institute  of  Aeronautics  and  Astronaut  res  anti 
Arizona  Solar  Energy  Research  Commission.  Conference  on  Solar 
Energy  Technology  Status.  Phoema.  An/  . Nov  27  29  7978.  AIAA 
Paper  78  1774  8 p.  1 1 refs. 

A method  is  described  for  the  selection  of  the  optimum  size 
In.,  rated  power  and  speed)  for  i wind  turbine  generating  system 
(WTGSI  such  that,  for  given  wind  speed  conditions  and  for  pven 
demand  power  requirements,  the  annual  economic  saving  arc 
maximized  by  using  the  WTGS  compared  to  purchasing  all  power 
from  a utility.  No  storage  of  excess  generated  electricity  is 
considered  and  any  demand  in  excess  of  that  generated  by  the  WT GS 
IS  assumed  to  be  supplied  by  the  utility  grid.  The  economic  saving 
realized  with  the  optimum  sized  WTGS  it  examined  for  various 
problem  variables  such  as  the  degree  of  variability  in  the  wind  tpeed 
and  m the  demarvi  load  throughout  the  day  and  from  season  to 
season.  (Aid  hot  I 


NTS  23668*  f National  Aaronauhcs  and  Soaca  Ar»  lumen  ation 
Lewis  Research  Canter  Cleveland  Ohio 

WAKE  CHARACTERISTICS  OP  A TOWf R POM  THE 
OOS  NASA  MOO  1 WIND  TURtlftE 

Joseph  M Sevmo  Lao  H Wagner  and  Mary  Nash  Apr  1978 
76  p refs  • 

(Connect  E(49  261  10281 

(NASA  1M  78853  E 9575  DOE/NASA/ 1028  78/171  Avail 
NTIS  HC  A05/MF  A01  CSCl  10A  * 

A 1 / 40th  teal*  model  of  a tower  concept  designed  for  a 
MOO  1 wind  power  turbine  was  tasted  m a low  spaed  wind 
tunnel  Wake  wind  speed  profiles  ware  measured  and  from  that* 
were  determined  local  values  of  wake  minimum  velocity  ratio 
average  velocity  ratio  and  width  over  a range  of  tower  elevations 
and  wind  approach  angles  Comparison  with  retultt  from  two 
other  a*  tuhuler  models  (MOO  0 and  eight  leg  designs)  tatted 
aedier  m the  tame  tunnel  indicated  that  wake  vmdttt  and  How 
blockage  at  fha  rotor  plan*  of  rotation  were  thghtty  larger  lor 
the  MOD  1 towel  than  lor  the  other  two  modeft  The  difference* 
m wake  characteristics  were  art r exited  to  difference*  m tower 
geometry  and  member  dimentiont  Author 
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Toroidal  Acctlvretof  Rotor  Platforms  lot  wind 

A L We.sbr.ch  (Kaman  Aerosoace  Corp. 
Bloomfield.  Conn  I In  Inter  society  Energy  CdtweriiPA  ^Tp^Id 
Conference.  13th.  St  Owgo.  Calif  . 

Volume  3 (A79  10001  01  44)  War.endale.  Ra  Society 
Automotive  Engmeert.  Inc.  1978.  p 2099  7107  (TARP) 

Presented  ,*  . Toro-dd  Acce.wa.or  ^ 
design  for  Wind  Energy  Conversion  System, 

TARP  WECS  I analyzed  lor  pwlornwoce  snd £1,* 

utmg  both  experimental  result*  and  analytical  •«»■•*" 

indicate  a TAUT  WECS  >o  have  urxiu»(  n,omne 

meeting  the  d.ve,,,  pterev**-  for  a WECS  to 

energy  tystem  alternative  They*  we  reduced  energy  cost  ****** 

it y ax]  mtetfece  adaptability  to  abroad  ran*  of 

aid  structural,  at  well  a aetthafic  detgn  wdh  mirvmal  vn.-onmen 

„l  impart  One  of  TARP,  pr.nc.pel  des*n  feature,  mefud* 

adapter  mu  of  ns  support  snucture  for  mjti  purpose  i zse 
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CATniTATION  OF  WAKE  EFFETTG  IN  WIND  TURBINE  PARKS, 

by  P.J.H.  Builtjea  and  J.  Smlt. 

Wind  Engineering,  vol.  2,  no.  3,  IO78,  p.  I35-l*»5. 

Considering  the  problem  of  the  mutual  spacing  and  pattern  in  which  wind  turbines 
hat  e in  he  placed  in  order  to  get  an  optimal  / from  an  aerodynamic  and  economical 
point  of  new)  energy  output  on  a restricted  area,  wake  measurements  hate  been 
carried  out  in  a wind  tunnel  of  a turning  model  of  a Dameu  I rotor.  Using  these 
wake  results  calculations  considering  interacting  wakes  of  different  turbines  have 
been  performed  using  the  computer  code  "winds" 

for  small  parks  with  up  to  20  turbines  an  optimum  energy  output  seems  to 
be  gained  at  a mutual  distance  of  about  5 wing  diameters,  for  larger  parks  above 
60  turbines  this  lafue  is  about  9 diameters  In  the  case  of  larger  parks  a row  pattern 
is  preferable  to  a regular  pattern 

Wind  Power  and  Electric  Utilities:  A Review  of  the 
Problems  and  Prospects,  by  H.  Davitian 

Wind  Engineering,  Vol.  2,  No.  it,  1978,  p.  23li-255 

I hi  upper  limit  on  the  prat  lit  ally  exploitable  energy  annually  available  from  wind 
power  in  the  United  Slates  is  roughly  1-2  x I0n  kWh  per  year.  Electric  utilities 
comprise  the  largest  potential  market  for  wind  machines  in  the  megawatt  power 
range  The  use  of  wmdpower  poses  a variety  of  problems  for  utdities  primarily 
due  to  the  un<  ontrollabihly  of  the  power  source  and  the  high  degree  of  variability 
of  the  wind  differences  in  the  dynamic  behaviour  of  the  wind  and  of  utility 
load  patterns  and  the  problems  that  arise  from  these  differences  are  described  in 
this  paper  Utility  capacity  expansion  methods  and  modifications  to  them  to 
incorporate  the  characteristics  of  wind  machines  into  the  analytic  procedure  are 
outlined  and  results  from  initial  studies  employing  these  modifications  are  reviewed. 
Hies,  results  indicate  that,  in  general,  storage  devices  are  loo  expensive  to  be  pur- 
chased .*»'  utilities  if  they  serve  mainly  to  balance  the  output  of  the  wind  mach- 
ines. that  wind  machines  tend  -ipplant  purchases  of  conventional  baseload 
capacity  but  require  additional  peaking  units,  and  that  the  economic  value  of 
wind  machines  to  utilities  is  composed  of  savings  in  both  fuel-  and  capat  tty -related 
expenditures  for  conventional  equipment  Estimates  of  the  value  of  wind  mat  h- 
met  to  utilities  are  in  the  JSOrt-  7110  per  kilowatt  range  in  favorable  regions  of  the 
U.  S.  f nginyering  design  studies  suggest  that  the  cost  of  producing  and  installing 
wind  machines  might  be  brought  down  to  this  level  with  mass  production  and 
anticipated  advances  in  design  and  production  processes,  (riven  the  availability 
of  high  winds,  the  most  favorable  locations  for  the  early  use  of  wind  generators 
are  in  isolated  areas  currently  relying  on  small,  petroleum  fueled  generating  units 
an, I in  regions  with  large  hydropower  authorities,  since  such  systems  contain 
immense  reservoirs  of  stored  energy  w ho  h could  pros  ide  an  ideal  complement 
to  wiinl  gen,  ration 


'YNCHR^N^ZATION  OF  .71  NO  TURAINF  GFHrRAT09S 
AGAINST  AN  INFINITE  «*IS  MNOER  G'JSTING  WINO 
CONDITIONS. 

H.  H.  Hwang  & Leonard  J.  Gilbert 

Transactions  on  Rower  Apparatus  and 
Systems,  Vol.  PAS-97,  No.  2,  March/April 
1978,  p.  536-544. 

Studies  of  synchronising  a wind  turbine 
generator  against  an  infinite  bus  are  per- 
formed on  a digital  computer.  In  the  digital 
simulation,  wind  gusts  of  different  magnitudes 
and  durations  are  hypothesised.  Prior  to  the 
synchronisation,  differences  of  the  frequency 
and  phase  position  between  voltages  of  the 
alternator  and  the  bus  are  also  included  in 
the  simulation.  Solutions  for  rotor  speed, 
generator  power  angle,  electromagnetic  torque, 
wind  turbine  torque,  wind  turbine  blade  pitch 
angle,  and  armature  current  are  simulated  and 
presented  graphically.  The  ERDA-NASA  100-kw 
wind  turbine  is  used  as  a case  study.  The  re- 
sults so  obtained  will  thus  have  immediate 
applications. 
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WIKD  TU83IME  STRUCTURE  DYNAMICS.  Dssn  R.  Millar, 
l«RC,  ad.  (Workshop  sponsored  by  DOE  end  held 
URC,  Nov.  15-17,1577).  Kar.1978.  250p. 


- (CONF-77II4I  . pp  109  | IS)  Saiuari  of  Matte  load 

lew  ^ IW  MOIH  blade  Miller.  D R (l  ew*  Research  Center 
Cleveland)  1971 

From  Wind  turbine  structural  dynamics  conference  Cleve- 
land. OH.  USA  (IS  Nov  1977) 

In  Wind  tuihine  Uructural  dynamics 

A static  load  lest  was  performed  on  the  spare  Mod 4)  windtur 
htne  blade  to  define  kad  transfer  at  the  root  esd  of  the  Made  and  to 
validate  stress  analysis  of  this  particular  type  of  Made  conwructton 
(frame  and  stringer)  Analysis  of  the  load  transfer  from  the  airfnrl 
skin  to.  the  shank  tube  predicted  a step  change  in  spanuisc  stress  in 
the  airfoil  skin  at  stai;on  II  * inches  (ST  A II  J)  For  Hal  wise 
bending  a 40%  reduction  in  spanwisc  stress  was  predicted  and  few 
edgewise  bending  a rcductior.  i »pt  mnental  results  verified  the 
reduction  for  Hal  a rse  bending,  but  indicated  about  a 
reduction  for  rdgcw iv  bending  • 
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WHO  tuisihe  srnucTORflL  OTHWIW.  o«n 

LeRC.  td.  ( Workshop  sponsored  by  00-  and  h^ 
URC,  Nov.  15-17,1977).  Kar.1978.  ^p. 

(CONF  77114* -,JT  II7-UO)  DOE/NASA  MOM  l* 

kV7  .,«<  JSm  tm.  r«-K  Hl.'*"«  ) C (l  r»,  R^.-ch  Outer.  , 

lutbme  M-.KIU..I  dynamic'  conference.  Cteve 
land.  Oil.  USA  (15  N»v  1177) 

mJh'^  dynamic'  r"*lrno  rnc.mnlff^^ 

^XXr^^r-*  ~ *,w 
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WIND  TUrSIHE  STRUCTURAL  DTKAMICS.  D^in  /J”or 
URC,  *d.  (Workshop  sponsored  by  DOEand  hsld 
URC.  flcv.  15-17.1977).  Iter.  1978.  2$9p. 

(CONF  77114*— . rp  151-156)  Power  owlllailon  <*f 
MOD  O Wind  Iwrhlae.  Seidel.  R C (U»«  Rev.rch  Center.  Cleve 

f rom  Wind  turbine  Mructural  dynamic'  conference.  Cleve- 
land. OH.  USA  (15  Nov  1177) 

In  Wind  turbine  Mructur.l  dvn.mic' 

fhe  Mod 71  power  hat  noi'e  component'  with  varying  Ire 
qurncy  pattern'  Magnitude.  reach  mo.e  than  forty  percent  power  at 
the  frequency  of  twice  per  rotor  revolution  Analv'i'  * • *""£* 
tor'innil  model  of  the  power  train  predict'  lev'  than  half  ihe  ob- 
aerved  m.gmtude  and  doe.  not  e.platn  the  .hiding  frequence*  of  the 
noire  pattern' 
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an  orntATiiin  /An  *w  HbatwaiTAi.  axis  winp  tupsinf. 

Char  lea  L.  thinnlciitt.  hradford  I Inarott  and  Robert  A. 

Wolf 


(OOE/NASA/JIJl  7«/|)  Fmpbi'int  Matld  e.rltatina 
control  and  tie  line  reaetanre  In  Mahlilre  wind  tarWne  generator' 
Hwang  HH.  Moreno.  II  V.  C,uo.  T (H.wan  Umv  Honolulu 
(USA))  Apr  117*  Contract  FX -76  A 21  10Tt4  7»p  (NASA  CS 
175744)  Dep  NTIS.  PC  A05/MF  AOI 

I hi'  Mudy  pre'enl'  an  analytical  reprewnlalinn  of  a wind 
turbine  generator  which  employ'  blade  pitch  angle  feedbai  k 
A mathematical  irnxlel  h formulated  With  Ihe  functioning  MOI)  0 
wind  turbine  wiving  a'  a practical  caw  Mudy.  revill'  of  computer 
cimulation'  of  the  model  a'  applied  to  the  problem  of  dynamic 
'lability  at  rated  load  are  prevented  Ihe  effect  of  the  tower  <hadow 
t<  included  in  Ihe  input  to  the  'y'tem  Different  configuration'  of  the 
drive  train,  and  optimal  value'  of  Ihe  lie  line  reactance  are  uwd  in 
Ihe  'imulation'  Computet  re'ult'  reveal  that  a Mane  e.cttatmn 
control  'y.lem  coupled  with  optima!  value'  of  the  tie  Ime  reactance 
*il1  effectively  reduce  mediation*  of  the  po*er  output,  without  the 

- . -I -I--.-  L 


DOE/NASA  Mod-OA  Wind  Turbine  Parformanc* 

T R Richards,  and  M E Neustedter 
National  Aeronautics  and  Space  Administration. 

Cleveland.  OH  Lewis  Research  Center  1978.  9p  CONF- 
780801-23.  NASA-TM-78S16 

DOC/NAS  A /1 004-71/1 3 Price  code  PC  A02/MF  A01 

A#  part  ol  the  national  wind  energy  program  under  Ihe 
direction  of  the  Department  of  Energy,  the  NASA-Lewis 
Research  Center  has  designed  and  built,  and  is  now 
operating,  a large  wind  turbine  at  Clayton.  New  Mexico 
Designated  Ihe  Mod  0A-1.  this  is  Ihe  first  of  three  identical 
200  hW  wind  turbines  to  be  operated  on  electric  utility  net 
works  This  machine  was  installed  at  Clayton.  New  Mexico, 
in  November  1977  A companson  between  Its  predicted 
and  measured  power  versus  wind  speed  performance  is 
presented  (ERA  citation  03  058868) 
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1.  Ma  ter  ia  1 s— Conor  ossen . I.  .Sociotv 
for  the  /\»vancrrrnt  0*  Material  and  Procer.3 

FATIlHIl  IMPAl.f  ON  HiMi-l  WIND  TURBINE  MSil.ll  it; 


llyde  V.  Staliln,  Jr. 
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WliiD  TUB3INE  STRUCTURAL  DTJW4ICS.  teen  R.  XII lar. 

LtRC,  «d.  (Workshop  sponsored  bj  DOE  and  held 
URC,  Nov. 15-17,1977).  Har.1978.  290p. 

(<  ONE  7 7 1 1 4 It  , pp  2 19-225)  fatigue  load  tgtrua  lot 
upomd  and  dunnntnd  rotora.  Andrew*.  J S (Boeing  Engmecring  and 
C onstruclmii  Seattle)  1971 

From  Wind  turbine  vttuclural  dynamic*  conference  Cleve 
land.  OH.  USA  (IS  Nov  1977) 

In  Wind  turbine  *t  fuel  oral  dynamic* 

Effect  of  both  alternating  and  mean  load  on  (he  fatigue  life  of 
an  upwind  and  downwind  MOD-2  wind  turbine  *y*lcm  n prevented 
It  »ai  vliown  lliat  the  fatigue  damage  vane*  a*  the  product  of  the 
•Jrevi  »ange  cubed  and  the  manmum  alreu  Hence  the  alternating 
flapwice  load  cauccd  by  lower  Uiadow  and  wind  gradient  » an 
important  factor  in  determining  rotor  blade  life 
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WIW)  TU.tSIMt  STRUCTURAL  DYNAMICS.  Dean  R.  Mil lar. 
LtRC,  ad.  (Workshop  sponsored  by  00E  (*ad  held 
LpRC,  Hcv. 15-17,1977).  ter. 1978.  2SGp. 

(CONI  771141  pp  167-171)  MOD  I nted  tarUac  gea 
eralw  aaalyala  Barton.  RS  (Oenctal  Electric  Co.  Philadelphia) 

1971 

Erom  Wind  turbine  structural  dynamic*  conference,  Cleve- 
land. Oil.  USA  (IS  Nov  1977)  , 

In  Wind  turbine  Wructural  dynamic* 

A general  vummary  of  the  MOD  I Wind  Turbine  Generator 
control  lyvlcrn  and  timulalmn  i*  prevented  Mechanical  and  (peed 
Mabiluation  control  mean*  to  add  drive  tram  damping  are  mentioned 
and  MOD  I umuMlion  remit.  vhowing  the  effect*  of  vpned  tultilm 
lion  arc  duplavrd 


AT*  20929  • An  aowet.itg  200  kW  k.nannml  urn  wind 

libina  C L Munmcutt  (Lockheed  Aucr.ll  Sar.ca  Co  Ontaiio 
Calit  ) 9 Lmtcott.  and  ft  A Mtott  INASA.  Ltwn  Reeeerch  Cantei 
Cleveland.  Otuul  In  Selective  appt ication  ol  metenelt  lor  pioduct* 
and  eneigy . Proceeding*  of  the  Twenty  thud  Nehonal  Sympotium 
and  £ ahitaUon,  Anaheim  Calif  . May  74  1978  IA79 70801  07  23) 
Aruva.  Calif  . Society  fui  the  Advancement  of  M.teiiei  and  Piuce** 
Engneenoq  1978.  p 4S/4/8 

Output  tiom  the  200  Vito  wait  maefune  will  be  encu^i  to  meet 
the  puMf  I ecjuii  emeriti  ol  atiuui  60  lamtlie*  The  taper  .mental  wind 
turbine  genet  a tut  ttMTGI  n a two  Mated.  horizontal  im  rotor 
tyttem  driving  a tyncfwonuut  etectoc  grrei.to*  throu^i  a step  up 
gca.  boa  located  within  a nacette  The  nacelle  a mounted  un  top  ol  a 
tOO  tool  towel  with  the  tot  or  located  downwind  tiom  the  lower 
The  200  Vilovrelt  fated  power  output  ol  the  wind  lurbtne  a achieved 
at  a turbine  rotor  tpeed  ol  40  i pm  and  a taleci  wind  tpeed  ot  18  3 
mph  The  rated  wind  eperd  a defined  a*  the  lowed  wind  vpeed  et 
etiidi  kill  powet  a echteved  Attention  a given  to  operetiunef 
delaili  evpecu  of  Uede  Jengn  Mailt  tata.caticm  the  ute  of  cuam 
gage*  queniont  ot  aeioelattic  natality  and  an  early  anef yen  ot  ten 
data  ON 


911* 


TA  National  SYTF  Suirnsiin  anr1  Exhibition,  ?3rH, 
Anahein,  Cali^.,  l°7f\ 

.Cf  fJclcctive  amlioition  of  ratnrials  for 

A3  products  onorny  ...  cl''?0, 

197P  (Carr*,  2) 

InclurVis  hihliooraphioal  roformces  arr’ 
irrlox. 

1.  Materials— Cbnqresnos.  I.  Societv 
^or  the  TVlvanearmt  of  flaterial  arr*  Process 

RArFCPOTW  AN!)  SYSTEM  DESCKIPTIOR  OF  THE  N00  1 WIND  TUHBINF  *01 
GENERATOR 

F.  H.  Ernst 


N7B  23854" f National  Annnmiri  and  Spur*  Admunwraiion 
lawn  R*«**>ch  C*nt*i  Clavaland  Ohio 

COMPARISON  OF  COMPUTER  COOFS  FOP  CALCULAT1NO 
DYNAMIC  LOADS  IN  WIND  TURBINES 

David  A Sp*r*  1977  39  p r*ft  Praaamad  at  lha  3d  Ban 
Coni  and  Wotkthop  on  Rad  (naigv  Convsrvon  Syttana 
Washington  D C 19  21  Sap  1977 
(Contract  E(49  26)  10281 

(NASA  TM  73773  DOE/NASA/ 1026  78/18  E 95771  Av.it 
NTIS  MC  A03/MF  A01  CSCl  106 

Saven  computet  codes  lor  anatynng  padormanca  and  loads 
in  large  horizontal  aria  wind  lurtunee  wara  mad  to  calculata 
Mada  banding  moment  loads  lor  two  operational  conditions  of 
lha  100  kW  Mod  0 wind  turbine  Results  wara  compared  with 
last  data  on  the  basis  o*  cyclic  loads  paak  loads  and  harmonic 
contents  Four  ol  the  seven  codas  mrlude  rotor  tower  alter  action 
and  three  were  limited  to  rotor  enetysw  With  a lew  esc  aprons 
•*  calculeleJ  loads  wars  withm  28  percent  ol  nomrd  test 
<»•'»  Author 


N77  30811*#  National  Aeronautics  and  Space  AdmtmaarMtor. 
Lewis  Research  Canter  O aval  and  Ohio 

DRIVE  TRAIN  NORMAL  MOOES  ANALYSIS  FOB  THE 
EROA/NASA  100  KILOWATT  WIND  TURBINE  0ENERA 

TOR 

1 L Sullivan  0 R Millar  and  D A Spars  Jul  1877  34  p 

rmH 

(Contract  E<49  26)  1028) 

(NASA  IM  73718  E 9266  EROA/NASA  1028  77/1)  Avad 
NTIS  HC  A 03/  Ml  A01  CSCL  108 

Natural  frequencies  as  a function  ol  power  were  deterrrwned 
using  a hnrts  element  model  Operating  conditions  invest igetnd 
wara  operation  with  a resistive  electrical  load  and  operation 
synchronized  to  an  electrical  utility  jnd  The  aiRuence  ol  certain 
drive  tram  components  on  baoi renews  and  mode  shapes  is  shown 
An  approaimate  method  for  obtaining  drive  tram  natural 
frequencies  is  presented  Author 


A77  48B88*  f. per  (mental  Sets  and  thaorawed  analysis  el 

an  operating  100  kW  wind  hr  dans  8 S Lmacott  J.  Glasgow 

(NASA.  Lawn  Research  Canter.  Cleveland,  Ohio),  (A  0 Andwton. 
and  R E.  Donhem  (Lockheed  Cal itor nw  Co  . Burbank  CeM  I.  I" 
Interjooety  Energy  Conversion  Engineering  Conference.  1?1h,  (Nash 
ington.  D.C  . Au*jtt  28 September  2.  1877.  ProceedmgL  Vohrme  J. 
(A77  48701  23-44)  La  Grange  Park.  IH..  Amercen  Nuclear  Society. 
Inc..  1977.  p.  16331650  8 refs  Contract  No  NAS3  20036 

Pait  of  the  cooperative  effort  hetewen  NASA  and  ERDA  has 
bean  the  design  and  the  erection  of  an  esperimentsl  wind  lurbme  by 
the  NASA  Lawn  Raw  arch  Canter.  This  100  kW  turbine  designated 
the  Mod  0.  it  located  at  the  NASA  Plum  Brook  site  near  SentSiAy. 
Ohio.  Experimental  tett  data  here  bean  correlated  attth  anaiywt  ol 
turbine  loads  and  complete  system  behavior  of  the  100  kW  Mod  G 

wind  turbine  gene  nr  or  over  a broad  range  of  weedy  Wats  condurom. 
at  wall  at  during  transient  conditions  The  deficit  in  the  ambient 
wind  fwM  due  to  the  upwmd  tnstw  Untune  support  structure  was 
found  to  be  vary  s^iificsnt  *i  netting  *Hpw  harmonic  loads 
associated  with  the  tlappmg  rasponw  ol  lha  htwts  in  hendul| 

IBM 


ERDA/NA8A  1 88- K How *11  8800-8  VM  TnMm 
OpgiiEgtg  »*4  FtitomsME. 

R.  L Thomas.  end  T.  R.  Richards 

National  Aeronautics  and  Spaca  Administration. 

Clavaland.  Ohio  Latvia  Rasaarch  Centar.  Sap  77.  t9p 
NASA-TM  73825.  CONF-770921 -8 

EROA/NASA/ 1028- 77/8  Plica  coda  PC  A02/MF  AOt 

Tha  EROA/NASA  100  kW  Mod-0  wind  turbine  became 
operational  in  September  1975  at  tha  NASA  Plum  Brook 
Station  naar  Sandusky.  Ohio  Tha  operation  of  tha  wind 
turbine  has  bean  fully  demonstrated  and  includes  siart-up. 
synchronization  to  the  utility  network,  blade  pilch  control 
for  control  of  power  and  speed,  and  shut-down.  Also,  fully 
automatic  operation  has  been  demonstrated  by  use  ol  s 
remote  control  penel.  50  miles  from  the  site,  simile'  to 
what  a utility  die  pet  cher  might  wee  Thie  report  briefly 
describes  the  operation  systems  and  ssperiencs  with  the 
wind  turbine  loads,  electrical  power  and  aerodynamic  per- 
formance obtained  from  testing  (ERA  citation  03817984) 
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Synchronization  ol  tha  DOE/NASA  100  Kilowatt  Wind 
Turbina  Ganarator  with  a Larga  Utility  Natwock 

L J Gilbert 

National  Aeronautics  and  Space  Administration 
Cleveland.  Ohio  Lewis  Research  Center  Dec  77.  I9p 
NASA-TM  738E1 

DOE/NASA/ 1028-77/10  Price  code  PC  A02/MF  A01 

The  DOE/NASA  100  kilowatt  wind  turbine  generator  system 
has  been  routinely  successfully  synchronized  with  a large 
utility  network  since  September  1976  The  system  equip- 
ments and  procedures  associated  with  the  synchronization 
process  are  described  Time-history  traces  of  typical 
synchronizations  are  presented  indicating  that  power  and 
current  transients  resulting  from  the  synchronizing 
procedure  are  limiteo  to  acceptable  magnitudes  (ERA  cita- 
tion 03  02USt»9) 


IN— 71  |v$M)|  s * nrBroalaaf  ioa  a#  Ik*  HUM  NASA  100 
kH  Mind  I ur hi *r  itriurili*  Bilk  largr  unlit)  Mlxrkt.  Ilwu|  H II , 

(nlhcii  I I I Nji ioiinI  Am maulics  unI  Spur  Adminrlralion, 
Cleveland.  Oli«i  (USA)  I r»n  Research  Center)  Jul  1977  |7p 
(NASA  fM  X 71hU,  I 909 0)  NTIS  PC  A02/ME- AOI 

The  synchronizing  of  a wind  turbine  generator  against  an 
infinite  bus  under  random  conditions  is  studied  With  a digital 
computer,  complete  solutions  for  rotor  speed,  generator  power 
angle,  rlet in  in  igne'i,  loique.  wind  turbine  torque,  wind  turbine 
blade  pilth  angle,  and  armature  current  arc  obtained  and  presented 
by  graphs 


M77  30469*1  National  Aaronautrca  and  Space  Admmmlianon 
lawis  Research  Cnniar  Qavaland  Obao 

DYNAMIC  BLAOi  IOAOINO  IN  TH6  (BOA  NASA  ISO  kW 
ANO  200  kW  WIND  TURBINES 

0 A Span  0 C Janauka  and  T R Richards  Aug  1077 
IS  p i ah  Piasantad  at  tha  Nall  Coni  ol  tha  Am  Wind 
tnargy  Aasoc  Boulder  Colo.  11-14  May  1977 
(Contract  f 149  261  10041 

(NASA  TM  73711  ERDA/NASA  1004  77/2.  E 92421  A«a4 
NTIS  MC  A02/MF  A0I  CSCL  10A 

Dynamic  blade  loads  including  aarodynamic  gravitational 
and  martial  affacts  ara  presented  lor  two  large  horizon!  jl  rut 
wind  iurbrr.es  the  ERDA  NASA  100  kW  Mod  0 and  200  kw 
Mod  0A  wind  power  systems  Calculated  and  measured  loads 
aia  compared  lor  an  aipanmantal  Mod  0 machine  m operation 
Predicted  blade  loads  ara  also  given  for  the  higher  power  Mod  0A 
wind  turbine  now  being  assembled  lor  operation  as  part  o I a 
municipal  power  plant  Two  maior  structural  modifications  have 
bean  made  to  tha  Mod  0 wind  turbine  lor  Ihe  purpose  ol  reducing 
blade  loads  A slan way  w-thm  the  truss  lower  was  removed  to 
reduce  I ha  impulsive  aerodynamic  loading  caused  by  the  lower 
waka  on  Ihe  downwind  rotor  Medea  Also  tha  torsional  softness 
of  Ihe  yaw  drive  machananram  connecting  Ihe  turbme  nacelle 
to  Ihe  lowei  was  doubled  lo  reduce  rotor  lower  ml  erect  ion  toads 
Maas.. >ed  'eductions  m load  obtained  by  means  of  these  two 
modifications  equaled  or  esc  sailed  predictions  Author 


A 7 4-4034/  Skadar  as  Rotor  Power  Plant  U M Whulord  J 

i Minardi  F L Sterner,  and  B S *ea  (Dayton  Urvvwuty, 
J Dayton.  Ohm)  In  Racem  advances  m anprwar mg  sconce  Proceed 

eS63  mgs  of  tha  Fourteenth  Armud  Meeting  Bethlehem.  Pa  . November 
1Q7-  14  16.  1977  (A76  40301  17-31)  Bethlehem.  Pa  . lehigh  University. 

' 1977.  p.  1291  1290  Contract  No  E(4»1BI  2273 

Tha  Msderaa  Rotor  Power  Plant  protect,  invest igeled  in  the 
1930  to  1934  tuna  period,  used  90  ft  high  by  222  ft  diameter 
rot  el  mg  vertically  mounted  cylmdars  to  convert  wind  power  lo 
Magnus  effect  forces  which  propallad  an  wtdtaa  tram  of  cars  around 
a closed  track  Generators  geared  to  the  car  arias  produced  atoctre 
power.  An  invmlgdmn  has  bean  conducted  lo  modernira  tha  datrgn 
of  and  lu  evaluate  lb*  aconomc  poianiial  of  a Madaraa  system  el  the 
preaeni  tan*  Tha  unrest igeiiori  included  a ravsaw  ol  lb*  mgor  wud 
tom  el  tests  on  rotating  cylmdars  conduct  ad  smee  the  rtud  1920  s 
and  compute  emulation  studies  of  the  system  performance  It  was 
found  that  the  cylinder  aarodynenuc  performance  dMar mused  m a 
wind  tui-ral  Body  fulfdlad  all  eapaclatona  Early  1934  coal 
ash  mat  as  mdicalad  that  the  Madaras  system  eras  econo  m<  ally 
competitive  and  the  preliminary  cost  estimates  bated  onthacuriest 
work  mdcata  that  lb*  Madera  system  •«  ba  aconomcd  today  On 
the  baa*  of  an  analysis  it  a cone  hided  that  the  tow  speed  hs^s 
par  tor  manta  faatura  a the  key  Ip  tha  prommng  potential  of  tha 
Madera  ooncapr  Gil. 


N7B  24614*1  National  Aeronautics  and  Space  Admmauatron 
Lewis  Rasa  arch  Canter  Qavaland  Ohm 

WAKI  CHARACTERISTICS  OF  AN  IIOH7  U«  TOtWIB  FOR 
A MOO  0 TYRE  KYI  NO  TURBINE 

Joseph  M Savmo  Lao  H Wagner  and  Donald  Smdau  Dec 
IB77  70  p refs 
(Connect  EI49  26)  1028) 

(NASA  TM  73868  E 9163  DOC/NASA/ 1026  77/ 141  Ava4 
NTIS  HC  A04/MF  A01  CSCL  10B 

Low  speed  wmd  tunnel  last*  were  conducted  to  determine 
tha  Row  characteristics  of  tha  waka  downwind  of  a 1/2S«h 
scale  ah  tubular  eight  leg  lower  concept  suitable  tor  appfrcalmn 
lo  tha  DOE  NASA  MOD  0 wmd  power  torture  Measurement* 
war*  mad*  of  wmd  speed  profiles  and  from  IheSa  war*  determined 
the  waka  toed  minimum  velocity  average  velocity  and  width 
tor  several  wmd  approach  angles  These  data  are  presented  harem 
along  with  lower  shadow  photographs  and  compensone  with 
data  from  an  earlier  latlrca  type  four  lag  lower  modal  construe 
tad  of  tubular  members  Values  of  average  waka  velocity  defect 
ratio  and  average  ratio  of  waka  width  to  Mad*  radars  tor  the 
eight  lag  modd  war*  estimated  to  ba  around  0 1 T and  0 30 
respectively  ai  the  plan*  of  tha  rotor  Mad*  The**  char  SCI  anal  1C* 
suggest  that  the  tower  waka  of  to*  eight  lag  concept  • tightly 
lea*  than  that  of  iha  tour  lag  design  Author 
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Hit  14tl9*f  Nttiontl  A«mn#ut»c*  »nd  Sp»c« 

i Mk,i  n»m t *~t*  Cjniff  O^io  

WAX  CMAAACT1AISTIC*  Of  AN  «■«*”  1*0  TOWf « f O 
A MOO  0 TYF!  W1NP  TUAAIN*  

jottph  M Sev.no  Lm  H Wegner  end  Donald  5me*wt 

1*77  70  p ml* 

(NAsX'fM *7386**  ^9403  007/ NASA/ 1078  77/ 14,  Aval 

NTIS  MC  A04/MF  AO,  CSC, l ,0*  

Low  ao~d  wind  IK""**  »«"'•  ■— * c-AnduOd  •• 
the  Sow  characteristic,  of  IN.  ».k. 
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Wah*  CHaracterlatlca  of  an  tlght-Leq  Towwr  for  a MOO-O 
Type  Wind  Turbin*. 

J M Savino.  L H Wagnar.  and  D Sinclair 
National  Aeronautics  and  Space  Administration  Lewis 
Research  Center.  Cleveland,  Ohio  Dec  77.  70p  NASA- 
TM-7366B.  E 9463 

N78-2461 5/4WE  Price  code  PC  A04/MF  A01 

Low  speed  wind  tunnel  tests  were  conducted  to  determine 
the  How  characteristics  ot  the  wake  downwind  ot  a 1/25th 
scale  all  tubular  eight  leg  tower  concept  suitable  tor  appli- 
cation to  the  DOE -NASA  MOD-O  wind  power  turbine  Mea- 
surements v/ere  made  ol  wind  speed  profiles  and  from 
these  were  determined  the  wake  local  minimum  velocity, 
averaqe  velocity,  and  width  tor  several  wind  approach  an- 
gles These  data  are  presented  herein  along  with  tower 
shadow  photographs  and  comparisons  with  data  Irom  an 
earlier  lattice  type,  tour  leq  tower  model  constructed  ot  tu- 
bular members  Values  ol  average  wake  velocity  defect 
ratio  and  average  ratio  of  wake  width  to  blade  radius  for 
the  eight  leg  model  were  estimated  to  be  around  0 17  and 
0 30.  respectively  at  th*  plan*  of  the  rotor  blade  These 
characteristics  suggest  that  the  tower  wake  of  the  eiqht  leq 
concept  is  slightly  less  than  that  o*  the  four  leq  design 


ECONOMIC  COMPETITIVENESS  OF  WINDMILLS 
Ellis  E.  Lapin 

Energy  Conversion,  vol.  16,  no.  4,  1977,  p.  213  - 
220 

Abstract  The  condition!  under  which  windmill*  become  competitive  with  the  generation  of  Htdic 
power  from  tewtl  fueh  we  examined  The  influence  of  cow  of  construction.  financing  arrangement-, 
and  the  future  emt  of  fueh  is  shown  Fnergy  storage  and  network  arrangement*  for  mitt*  are  rnnaah  ml 
briefly,  •«  are  alternate  awe  ter  milk,  eg  the  Witt  ration  of  min  run  pm  directly  ter  hr*  I mg  or  ter 
the  production  of  a fuel  , 


TT  730  Fl»fH  from  humid  w T I Oliver  W N 

Q-ovri  C L Gruber.  Wirt  A Cheung  (South  Dakota  School  ot  M.nw 
and  Techhofogy  Bap.d  City.  S Oak  I.  Amenrwr  /otlfruw  of 
Aeroow/net  and  Astromunct.  Thormar*tytkt  Cnnf error*.  13* 
Alhugue.-g,/e  a/  tfr.  A,ne  3779.  1977.  r*>*>  77  730  Bo 
Ctw tract  No  E(49  t8)  7753 

A vail  amount  ot  energy  it  contained  m the  lal.nl  heal  ©» 
vwmnratlfm  ol  the  water  ,apor  in  humid  air  Thu  pane.  >,  a report 
on  research  in  pmqre,,.  the  goal  of  which  lo  find  a roll  effective 
proewt  I*  conv.it  the  energy  m humid  an  mto  merhaoed  work 
Th.«  would  he  used  to  dove  an  electrical  generator  The  proposed 
rrrucrun  for  convening  energy  f.om  humid  air  it  a tower  tdnilw  to 
fhow  used  for  cooling  m iwgr  power  plant,  A p.oprwed  mechan.ti 
lino  can  te  thou^it  of  w a heat  engine  with  th.  wr  it*elf  aarving  at 
die  working  fluid  The  -ewarrh  „ hemg  earned  out  pnmgnly  by 
compulec  mortem*.  w-lh  vary  prel.mmary  result,  presented  in  tfut 
P«»|  Theta  re.it, t tear,  to  teniat.ve  conrtutmnt  at  to  what  can  be 
M a* Awe.  t better  mechamraNoo  Some  detiwi  irerN.tti  we 
developwf  The  future  direction  of  the  ongmng  .nveirrgehon  . 
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A 78  22234  A wind  anryv  connunn  lyttun  Used  on  th« 

Irackad  vshicls  miM  concept  H L Pum  (Miuiasippi  Stall 
Uniwfsity.  Miwwkktppi  Suti  Miu  I In  Intifi^tiund  SympuMuni  on 
Wind  Enviyv  Systems  CsmbnfJye  £ngl*ri<J  Sti>lKiibi>  7 9.  19/6. 
Pioct-edings  < A 78  2222b  07  44)  Cisritisld  B«<h  Eo^vnd.  British 
My(*om«*.h*nics  N«ic«rch  Association.  19/7.  p B3  39  lo  B3  S4 
Discuss kjii.  p X27  X28  23  rets  NSf  Gimt  No  Gl  394 1b 

It  is  pointed  out  the!  current  investigv  lions  i eg*  tiling  wmd 
enetgy  devices  ere  either  concerned  with  the  convention*!  hon/onts! 
rim  wind  geneietor  or  with  vertical  mi  devices  little  thought  lo! 
effort  h*s  been  devoted  to  the  development  of  elternete  types  of 
devices  for  cm  tract  ion  of  energy  from  the  wnd  The  considered 
investigation  was  conducted  to  determine  the  techn.'  * tc-asibrlity  of 
aucli  an  altirinate  wMid  eneigy  conversion  system  The  investigated 
system  a a novel  momentum  interchange  device  based  on  the 
Hacked  vehicle  an  toil  concept  The  system  consists  of  an  foils 
mounted  verticaily  on  carnages  which  move  around  a hon/onlal. 
dosed  track  system  It  is  shown  that  this  system  may  possess  certain 
significant  advantages  over  the  honiontd  axis  device  for  specific 
applications  G R 


Fhainia  vom  Kind  / harauegabar  i nr.  xtlt 
825  Boaaal.  — Mfochen  i Deutsche  Geeeliachaft 

.E45  fflr  Sonneneasrqle  e.V.  (DGS),  cl<»77. 

xii,  %<»  p.  i in. 

"4.  Tfcgimg  aw  7.  usd  P.  Jievi  in  Bewen." 

1.  Wind  pcMir.  I.  Boaaal 1#  Ulf.  II. 
Deutadw  Ceeallecheft  fttr  Bormananargia  e.V, 

(DTS)  . The  papm  .n  due  collect  am  give  daacnptona  of  notion*  wuM 
•nwgv  rwM»di  and  development  progreme  of  varroua  Lurt>(wen 
CO  until*  and  alao  repuri  on  nM  devafopmonta  in  wire)  turbine 
daugn  and  wind  energy  aydem  andyua  Topic*  cow  ad  include  the 
wind  energy  program*  of  the  Natharlanrte.  Denmart  West  Germany, 
and  Sweden,  pntarbiiitiea  of  wind  energy  development  in  the  Third 
World,  coa  anafywa  of  hor  ironed  ana  wind  energy  oonvwlwt. 
aeroelwl ic  prabfema  of  wmd  energy  convartwt.  oonoepta  for 
miarmodiata  storage  of  wind  produced  woonbery  ght.  «x)  coal  la* 
water  conveyance  by  wmd  power  f.TJf . 
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A 74  40399  Maw  tfeagna  and  apphcotioiw  .f  medium  a<ed 

wmd  lynaiM  0 I Cromack  and  J G McGowan  (Man achuwtli 
Unrvwirty.  Amhwst.  Mau  I In  Recent  advene ea  m engineering 
icience  Piooaadmgt  of  the  Fourteenth  Armed  Meeting,  Bethlehem 
Fa,  Novembr  14  IB.  1977  (A7B40301  17  31)  Bethlehem  Pa. 
Lehigh  University.  1977.  p 1317  1 326  Brett 

Thu  paper  present!  recant  development!  m and  application*  for 
medium  tiled  (10  to  100  MAI  wind  dnven  ayttemt  Application, 
diituiaed  include  retidwiUd.  agricultural,  and  commercial  heating  aa 
well  aa  hybrid  electrical  thermal  eneigy  generation  Ttw  netua  of 
airiantly  available  wmd  turbinea  it  given  and  ongoing  it  watch  on 
wmd  energy  aynarna  u summaiuad  (Authw) 


H Wmd  anergy  reran  m ant  0 M Hwdy  (Sole, 

inwgy  Rauaidi  Inetnute  Golden.  Colo  I and  3 J.  Mellon  fCehfor 
nta.  Lfcvvertny  Lieermore  Cdrl  1.  In  Aliern 
Procwhngs  U f the  Miami  International  Conference. 

Fla.  Oecembei  b 7.  1977  Volume  4 I A 79  3403B  13-44)  WMhmg 
ion.  DC.  Hemnphwe  PuUnhmg  Corp  . 1979  p 1B3bl9B3  17  tab 
Connect,  feu  W ’406~eng4B  No  (Q  77  C0I404J 

Manx  aap.ii  of  wmd  enwgy  aawaamar.i  era  itrn.wrl  Aapra 
aanuiiva  eaamptes  ol  mudern  wind  luitxne  grneralora  are  Miefly 
taunt  of  Ulm  power,  general  detign  and  operaung 
aitlics  Spatial  end  lempord  icdet  of  wmd  vanaticna  and 
■atoned  dele  requirement!  ate  diacutaad  Mataorafo^cd  can 
Wliona  m mail  coeald  and  mounuiiiout  araaa  with  hi^i  wmd 
energy  denwlwt  era  aummetirsd  Methodi  uaad  lo  map  wmd  enwgy 
Venetian*  ow  the  itiend  of  Oahu.  Hawaii  ere  praaanwd  m an 
emempfe  of  wmd  energy  eavettment  m compfea  Wtaa  Ttw  ttudy  . 
pretently  ducumwiling  wmd  retour  cat  by  meant  of  t 
data  collection  and  numwied  modding  a flora  A i 
bald  model  a uwd  to  calculate  three  dxnenarond  vetociliaa  r 
Data  are  collected  from  remote  field 
to  improve  model  input  date  and  to  pro 
enwgy  meamemenu  A itelwlicd  andyua  of  i 
uaod  lo  de lei mme  predumniant  wmd  peltwnt  Fwfd  e wauwi-l 
and  numerical  modd  laaultt  ubtamed  for  Oahu.  Hawaii  an  gras  lo 
‘•‘•abate  how  ttw  gwiwd  mathudolugy  rm^it  tw  appfceu  to  odrw 
mountain'  >ui  or  hilly  rawo.It  (Audtwl 


IrMwnanund  Conference.  Miami  Beach.  Fla  n to-  4)  1977 

Volume  4 I A 793403*  1344)  Waalungion  DC.  feandwi  Put> 
hahmgCorgv.  1978.  p 1787  I90t  9>efe 

A method  it  given  tor  wfectmg  wind  utat  for  optimum  wmd 
poww  tyttama.  It  it  thown  (hat  in  tome  intlancw  the  tit*  tefectiun  « 
independent  of  th*  tyttem  to  be  uwd  In  othw  intlancw  ttw  relative 
ayaiam  cuaU  of  Uedet  and  efectnc  ganwaiort  wi*l  affect  the  wta 


ufubcani  pwemetwt  wed  with  tome  tkecuteiun  ef  odwr  etfecu 
>u«h  aa  turbulence  and  wmd  profile  Twu  it  -aranrkad  pwwrwtwt 


•f  th*  theft  capacity  or  rated  wind  tpaad  and  dfe  wmd  | 

Wetnbubun  Thaw  pwameivn  tuHice  be  the  andyua  >1  aanmaaaa  at 
Made  related  end  pnweiur  related  cuau  con  to  modi  (Audi* i 
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Lwgal-  Nratnuttonal  tmpHcattovra  of  Wind  Energy 
Comraralon  Sy«t*m»  (WECS)  flnal  Rnport 

CWvorgn  Washington  Ontv  . Washington  DC  Program  of 
Policy  Sludins  in  Scmnc*  and  Tachnology  Snp  77.  332p 
NSF/RA- 770204  Pnca  cod**  PC  Ah 5 

A statement  ol  the  principal  overall  conclusions  ol  the  Re- 
port is  presented  Because  ol  the  interplay  between  techni- 
cal. economic,  social,  and  leqsl  lectors,  some  mlormation 
about  wind  systems,  their  lively  applications  and  th« 
problems  raised  thereby  is  presented  The  most  sigmticant 
legal  obstacles  to  the  utilisation  ol  land-based  WECS  are 
described  The  lea  lures  ol  the  existing  legal  structure 
which  may  facilitate  the  implementation  ol  such  systems 
are  discussed  The  ways  in  which  the  legal  situation  varies 
with  particular  applications,  and  which  applications  pose 
the  greatest  and  lewest  legal  difficulties  are  summan/ed  A 
separate  section  la  devoted  to  the  comp'***  subject  o« 
o h shore  wind  systems  (ERA  citation  03  023SS3) 

Legal  -Institutional  Implications  ol  Wind  Energy 
Conversion  Systems  (WEC8). 

George  Washington  llniv  . Washington.  0 C Program  of 
Policy  Studies  in  Science  and  Technology  Sep  77.  39p 
NSF/RA- 770203 

PB-273  006/7WE  Price  code  PC  A03/MF  AOt 

The  legal  issues  presented  by  wind  energy  conversion 
systems  (WECS)  utilization  are  olten  closely  related  to  its 
structural  and  technological  features,  as  well  as  to  its 
economic  and  social  implications  Some  information  about 
wind  systems,  *heir  likely  applications  and  problems,  are 
briefly  staled  The  features  of  the  enisling  legal  structure 
which  may  facilitate  the  implementation  of  such  systems 
are  noted  The  authors  summarize  the  ways  in  which  the 
legal  situation  varies  with  particular  applications  and 
which  applications  pose  the  greatest  legal  difficulties  The 
complex  subject  ol  offshore  wind  systems  is  discussed 


(DOE/NASA/IOte -77/7)  Brief  ••winery  ef  rkr  at 
trmpts  to  urrrlnp  i.rgr  wlrd  rlrrtrk  grrvrTStlr**  •••met  In  Ikr  t'.S. 

Savnto.  J M (National  Armneetica  and  Sp»<  r Arfmumlratirm. 
Cleveland.  Ohio  (USA)  I ewn  Research  Center)  1477  Connect 
EX-7h  A 74  1004  ISp  Dep  NT  IS,  PC  A07/MT  A0I 

Interest  in  developing  iirge  wind  electric  generating  systems 
in  the  United  Slate-,  wav  stimulated  pr. manly  hy  one  man.  t’almer  C 
Puinam  lie  was  responsible  f.ve  the  construction  of  the  largest  wind 
power  system  ever  huilt  the  17V)  kilowatt  Smith  Putnam  wind 
electric  plant  Die  raistence  of  this  system  prompted  the  US 
Federal  Power  Commission  to  inveshgale  the  potential  of  using  the 
winds  as  a source  energy  Also,  in  |4)J  prior  to  Putnams  efTort. 
there  was  an  abortive  attempt  by  I D Madaias  to  develop  a wind 
system  based  on  the  Msgnus  effect  These  three  projects  compose 
the  only  serious  efforts  in  Anenca  to  develop  Isrg'  wind  drisen 
plants  In  this  paper  the  history  of  each  protect  is  bneflv  described 
Also  discussed  are  some  of  the  reasons  why  wind  energy  was  n<4 
seriously  considered  ss  a major  source  of  energy  for  the  U S 


Estimation  of  Number  of  Individuals  Owning  Wind 
Enargy  Conversion  Systems  Progress  Report 
Septembar  1,  1977  -November  30.  1977. 

R Feebnr  and  D O Rourke 

Illinois  Untv  at  Urbona  Champaign  Dec  77.  4p 
COO/4549-1  Price  code  PC  A02/MF  A01 

The  purpovr  of  this  study  is  to  locate  and  interview  a sam- 
ple of  individuals  owning  wind  energy  conversion  systems 
(WECS*;)  and  to  obtain  information  about  their  use  and  ex 
penences  with  setting  up  and  operating  these  systems 
Since  no  lists  ol  such  individuals  are  currently  available  a 
ma|or  task  ol  this  study  will  involve  compiling  such  a list 
which  is  being  done  by  a variety  ot  techniques  including 
thus  far  sending  letters  to  a large  range  ol  individuals  and 
companies  requesting  the  names  ot  any  persons  who  may 
own  a WECS 
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Intamatlmnl  Electrical,  Flactmnics  Con- 
ference anf*  Exposition,  fTtircntoJ,  1^77. 
Conference  digest  ...  1077) 

Includes  bihliorrraphical  references  and 
index. 


I <f  Minlilaftiiaal  impHrstbws.  af  srM  isrrp  rsrrnlai  is  sit  ass 

(WFCSl 

Washington.  DC.,  U S A..  The  George  Washington  Univ , 
Sep  1977,  J!pp  (M  273  006  NSF/RA  770  201 ) 

I egal  difficulties  related  lo  wind  energy  in  the  United 
States  are  described  These  include  obstruction  of  wind, 
building  codes  A kcIkki  is  devoted  lo  off-shore  wind 
energy  systems  (I  F ) (Microfiche) 
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\ tuelrel  »>»!«■  for  eiaX-peem.  gcecrslert. 

Kroth,  J (i.  _ 

Albuquerque.  US  A..  Sandi a labs  . M*y  1977,  1 5pp. 
(SAND-77-02U7) 

A desirable  control  system  for  wind  powered  generators 
would  be  versatile,  automatic,  reliable,  and  inespensive  A 
small  logic  device  consislng  of  one  or  a few  integrated 
circuits  which  is  said  to  meet  these  requirements  is 
described  The  system  is  versatile  enough  to  be  used  over  a 
wide  range  of  situations  whicn  require  fast,  precise  control 
Circuit  diagrams  are  given  (based  on  Authors  abs'r*:-'t). 


04-160,180  1977 

THE  WIND,  A l ON  MADE  ENERGY  SOURCE.  M A.  Ma mr- 
xadth,  El  du  Rout  da  Haaourt  I Co.  and  T.H. 
ba  ton.  Ca^gtr>  & U i F*ar  pres.nuMon  »t  ASHE 
Winter  Aan.4'  Heating,  Atfadta,  GA,  Nov  2M*c  2, 
19;/)  !&// 


Araricaa  Mctatjr  at  MacNaolcal  tape* 

Eaflftaori  77-wA.Enar-  . 

Ii:  

t llorts  to  convert  wmdpower  into  high  grade  energy  akin  to  mat  available  at  an  eieclnc  wai 
soi  Ket  or  at  the  torn  ol  an  ignition  key  lead  to  conipiexity  and  expense  It  me  wind  is  Heated 
as  a low  grade  energy  source  to  be  used  as  and  when  available  mespensr  e and  robosi 
converters  can  lie  enjoyed  1 he  characteristics  ot  such  a system  employing  a simple  ti.ed 
[Htch  unregulated  wiivlrmll  together  with  electric  power  transmission  to  give  a degree  ot 
siting  and  loading  flexibility.  are  discussed  tor  a variety  ot  windmill  and  load  types  Sucb  a 
system  could  tie  employed  as  an  energy  source  lor  remote  or  impoverished  areas  or  as  an 
alternate  energy  source  lor  sow  heated  bu.id.ngs  it  .s  concluded  that  me  efficiency  ot  and 
energy  recovery  from,  a very  simple  tan  type  windmill  is  almost  equal  to  that  obtained  from 
an  aero<V'l-i,h'caiiy  optimized  one  T tie  system  rtas  been  shown  to  be  statue  tor  both  sodden 
load  variators  and  wind  gu'  ts 
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Energy  Storage  Needs  tor  Wind  Power  Systems 

J W Reed 

Sandie  Labs  . Albuquerque.  N Mes  lift,  20p  CGNF- 
7/0210  6 

SAND  76  90S6  Price  code  PC  A02/MF  A01 

Wind  varies  on  all  time  scales  but  hourly  end  longer  term 
oscillations  are  most  important  to  economic!  wind  energy 
extraction  schemes  ' Periodic  variations  m available  wind 
energy,  of  diurnal,  synoptic,  annual,  and  larger  scales  are 
not  often  correlated  with  demand  so  that  some  form  ot 
energy  storge  is  needed  Most  current  ERDA  sponsored 
research  in  wind  energy  assumes  connection  to  an  existing 
power  network  and  resource  storage  in  the  form  ol  saved 
lossil  fuels  Long  term  hourly  wind  observations  at  several 
representative  U S locations  have  been  used  to  show  that 
a totally  independent  and  perfectly  reliable  wind  energy 
System  would  require  an  unpractically  large  storage 
capacity  primarily  to  cover  year-to-year  and  annual  cycles 
ol  available  wind  energy  As  reliability  is  allowed  to 
decrease,  a considerable  reduction  storage  capacity  is 
possible  This  is  demonstrated  by  statistical  results  lor 
several  climatic  legimes  (ERA  citation  02  04.28b) 


Meteorological  Studies  for  Wind  Power:  A Progress 
Report. 

J W Reed 

Sand'*  Labs  , Albuquerque.  N Me*.  5 Aug  77.  13p 
CONF-770921-1 

SAND  77-1 25SC  , Price  code  PC  A02/MF  A01 

Ten-year  lime  senes  of  hourly  wind  speed  observations  at 
fifteen  selected  stations  have  been  used  lo  generate  lime 
series  of  available  wind  power  These  have  been  run 
through  computer-simulated  turbine  systems  to  study  long 
;ern.  particularly  annual  and  longer,  variations  in  potential 
supply  These  variations  were  so  large  that  stand-alone 
generating  systems  would  require  huge,  uneconomical 
storage  capacities  to  provide  reliable  service  ‘ 


Machine  Design,  v.49,  no.19,  Aug. 11, 1977. 

Wind  anergy:  bounty  In  th«  breeze  20 

Powerful  new  versions  of  the  traditional  windmill  are  being  built  Free  energy-4 
took*  at  wind  turbines  ihst  will  produce  up  to  2 5 MW  and  at  advanced  hardware  • 
that  may  bring  breakthroughs  m sire  power,  end  efficiency 
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WIND  ENERGY  CONVERSION  R & D 


Governtnent  R & D Report,  Vol.  VIII,  No.  1 
June  15.  1977,  p.  2-5 


THE  SPACING  OF  HIND  TURBINES  IN  LARGE  ARRAYS 
B.  G.  Newman 

Energy  Conversion,  vol.  16,  no.  4,  1977,  p.  169  - 
171 

A Sal  reel  Tue  effect  of  tpecing  on  Ihe  power  output  of  wind  lerNnea  at  large  array*  hat  hem  deter- 
mined theoretically  Following  Templm.  the  effect  if  iwm)  by  determining  ihe  mcresae  at  rough nm 
of  the  earth'*  boon-' jry  layer  due  lo  the  drag  of  Ihe  turbine*  The  tfncknei*  of  the  boundary  layer 
i*  luumcd  to  change  in  proportion  to  the  square  root  of  the  *kin  friction,  which  it  appropriate 
for  a turbulent  L k man  layer,  and  differ*  from  Ihe  aiaumptinn*  made  by  Tempim  Tha  tow  of  power 
for  both  flat  open  country  and  rough-wooded  country  ■ determined  aa  a fenctioe  of  the  area  demit  j 
of  the  turbine*,  and  H n found  that  quite  large  (paanga  are  required  is  saotd  • sagniiVeiu  low 
of  power 


Cswpled  Oysawlra  Awwlyata  si  *Tm4  Baer**  fl.WiWd 

J.  A.  Hoffman 

Paragon  Pacific,  lac  . El  SegtmJo.  Calif  Fab  77.  Up 
NASA-CB-I JSIS2.  PPI -1014-11 
N77-2SSS1/IWR  FC  A05SMF  AOI 

A qualitative  descnplioa  of  all  key  element*  of  a complete 
wind  energy  system  computer  analysis  code  is  presented  The 
analysis  system  addresses  the  coupled  dynamic*  charac- 
teristics of  wind  eaergy  system*,  including  the  interactions  of 
the  rotor,  tower,  nacelle,  power  train,  control  system,  and 
electrical  network.  The  coupled  dycamics  are  analyzed  ia  both 
the  frequency  and  tune  domain  to  provide  the  basic  motions 
and  loads  data  required  for  design,  performance  verification 
and  operation*  analysis  activities  Elements  of  the  coupled 
analysis  code  were  used  to  design  and  analyse  candidal*  rotor 
articulation  concept*  Fundamental  results  nud  conclusion* 
deneed  from  these  stndwa  are  p sasnlad 
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A7S  18088  A computer  modal  tor  Ivrpv  sea*  ottaAora 

k-.-tpoww  syslwiu  I G Uamboten*  (Buckisvll  Unmly. 
Law.itou.fc  Pal.  M F R.kkv.s  and  F C.  Kams  nky  lUauaNiun, 
Umvciuty.  Aftitoaril.  Man  I Wind  f/sgsrsawnig.  aul  1.  no  J 1877  p 
163  168  6 rah 

A computer  bawd  planning  modal  hai  been  developed  to 
evaluate  (he  ZC*U  and  umulala  the  parlor niarKa  ol  olhtoore  w>nd 
power  lyttama  In  theta  tytlerm  the  alactrtc tty  laoducad  by  wind 
ge Ike. at 0.1  either  ulnhet  directly  demand  « produce!  hydopn  by 
water  elactruiyiii  The  hyd>ofcen  n itorad  and  later  uted  to  ivoduce 
dectrioty  at  Kiel  calls  Usvig  ai  inputs  banc  ctoeraL -r  ntKl  ol  the 
■yttem  and  hnloncal  or  computer  generalad  time  venal  lor  wind 
l™1  elactroty  demand,  the  model  umUataa  lyltem  par 
lotmanca  over  lima  A to. Italy  of  the  energy  produced  ami  the 
discount*)  annual  coil  of  the  lyltem  are  uiad  to  evaluate  dter.w 
tivee  The  output  dio  con  lawn  information  wfucto  a ueatul  as 
Pomtmg  tower di  mure  favorable  daugn  rltctn.tivei  Uaa  of  die 
modal  to  analy/a  a kpecific  weld  power  lyitwn  lor  haw  [.gad 
ndtan  that  electric  energy  could  parhapt  be  generated  at  a 
competitive  coat.  I Author) 


A 76  16761  Spec. he  output  of  wtndm.Ui  A itilf  n i r. . E 

L Hade  l£t(.  fra.  eW-nga  vo>  66  hoe  1877.  p 1613  1676  6 
rah 

Became  the  wind  raw  widely  horn  point  to  point  on  t‘  r ear th 
it  haa  generally  been  auumad  that  the  specific  output  of  a wad 
turbine  gmeiator.  the  k dowel  thou,  i generated  m a year  per  kilowatt 
ol  rating,  could  only  be  determined  from  t!w  perlKutar  wind  pattern 
involved  However,  it  wav  discovered  empeicdly  that  the  specific 
output  of  windmill  is  practically  independent  of  their  location  on 
th"  arth.  or  of  the  mean  annual  weld  velocity  It  depends  instead  on 
the  ratio  of  tha  rated  speed,  the  wind  spaed  at  wfucto  full  rating  is 
real. fed.  to  the  mean  annual  wind  velocity  Thn  is  demonstrated  by 
data  fioin  many  designs  and  wind  power  sites  Tha  resulting  curve  ol 
specific  output  reivus  lafed  spaed/mean  annual  Wind  velocity. 
to.pt hat  with  the  fundamental  formula  for  power  astracled  horn  tha 
wind  by  a windmill  constitutes  a useful  as** or. mete  design  wsd 
optimizing  met  find  (Author) 


Fngrgy  Analysts  Of  6 Wind  Energy  Conversion  System 
for  Fuof  Displacement  j - 

W O Devine  Jr 

Institute  for  Energy  Analysts.  Oak  Ridge.  Tenn  Feb  77, 
SSp 

OR AU/IE A(M)-77-2  Price  code  PC  A04/MF  A01 

Energy  conversion  machines  which  ultli/o  renewable  sup- 
plies of  energy  as  fuel  may  deliver  considerably  more  ener- 
gy ‘.o  ultimate  users  than  is  consumed  during  manufacture, 
deployment  and  operation  of  the  machine  An 
input/output  approach  is  employed  to  estimate  the  energy 
embodied  in  a 1.S00  kW(e)  hori/onlal-aais  wind  electric 
generating  station  used  to  displace  fossil  fuel  in  an  electric 
utility  system  Five  ratios  comparing  delivered  electrical 
energy  to  the  energy  requirement  ol  the  wind  machine  are 
displayed  The  results  indicate  that  the  system  considered 
could  be  a large  net  producer  ol  energy  and  should  dis- 
place a quantity  of  fossil  energy  equivalent  to  that  em- 
bodied in  the  machine  in  considerably  less  than  one  year 
(ERA  citation  02  050923) 


p;^m°EVoHN%FsE:^^7rIvOFso^'T,NG  THE 

A.  Laneville. 

Universile  de  Sherbrooke.  Quebec  Canada 

**\oa,?9  wmd  ener9V-  The  presence  is  assumed  of  vibration  associ 
ated  with  vortex  shedding.  The  shed  vortices  generate 

the  qallopmg  prism  only  when  the  Strouhal  frequency  corresponds 
to  the  prism  natural  frequency  (at  a single  wind  velocity!  ThT^ 
ciency  of  the  mechamytt  is  considered  doubtful  for  the  application 
The  orientation  of  the  prism  ,n  a wmd  fie.d  constantly  chlrZlt, 

S,>eC,r,,•  COnVt?,WOn  °»  constant  Teguency 
con Sfder«J  0 * *"  appro^-‘e  **  °»  trasses  and  spring*  are 
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1^77  the  Society  of  flrrineerinq  Science,  Inc.  / 

edited  bv  n.  C.  Sih.  — nrthlohm,  T'a.  : 
Lr'hiqh  University,  cl077. 

Hold  flova+ier  1A-1K,  1°77  at  Pethlehcjn. 
Includes  biblioqranhicnl  references  and 
index. 
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Deniyi,  Lccnanic  and  System  Considerat i<nr.  of  Larg*-  Wind-lvi  vr-n  rcneniton, 
by  <5.  t.  Jorgensen , M.  Urtker,  P.  C.  Meier  and  I).  Hrierlev i 


Plans  and  status  of  t‘ie  NAGA— lekrir,  Perear^'b  renter  wind  l_n.tr- 
by  P.  Ulema'-.,  P.  Futhoff,  J.  Gavin*  and  W.  Jotmson 


Coupled  Dfmmlm  Aiiljih  of  Wind  Energy  Systems. 
Pi'ifion  Pacific,  Inc.,  Feb.  77,  80p  .•  , 

N77-20558/1WE  PCM.00/MFM.0C 
A qualitative  description  of  all  key  elements  of  a 
complete  wind  energy  system  computer  analysis 
code  is  presented  The  analysis  system  addresses  the 
coupled  dynamics  characteristics  of  wind  energy 
systems,  including  the  interactions  of  the  rotor,  lower, 
nacelle,  power  train,  control  ayatem,  and  electircal 
network.  Fundamental  results  and  conclusions  de- 
rived from  these  studies  art  presented.  t 
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01  Slow  STUDY  OS  WIND  TuSB'Nf  S BO  IW  TO  MOO  kW 
soa  ilictric  utility  applications  (bicutivi 
summary  rinni  a—TY 

Mt  1077  »S  p 

IContfsrts  NAS3  1S404  P49  7«l  10101 

INASA  CS  13453S  A 1307  DO! /NASA/0404  7SUI  A.W 

NTIS  MC  A05/MT  A01  CSCl  lOA 

Prekm  mery  itnpnr  o>  lonr  pmwi  ISO  » 500  MSI  »n<1  High 
pom  1500  to  3000  kWi  mind  gnniw  «,r»ler,.«  IWGSI  for 
•Srtic  uN«r  appheenon*  mere  developed  These  rtessi"S 
provide  the  bases  to*  derail  design  labor  anon  and  eipanmen 
I al  damonsbarion  tasting  of  thesa  u*Ws  at  selected  ulNr  sees 
Several  leasMa  WGS  configurations  men  evaluated  and  the 
concept  offer  erg  the  lowest  eneigv  cost  potenhal  and  minimum 
tachneal  US*  toi  utikfy  apphr ations  wet  selected  Th.  Mlartad 
concept  was  opt  muted  lit  1*1/ mg  • patatnatnc  computet  ptogtem 
prepared  lot  this  purpose  The  utility  taq  elements  evaluation 
•as*  tiammed  the  economic  opei  anon  el  and  msteutmnal  factms 
affecting  the  WGS  m a utility  emmonmei*  end  provided  eddnooal 
guidance  to  the  ptehmmaty  design  affntt  Results  of  the 
conceptual  des-gn  task  indicated  that  a rofot  operating  at  constant 
speed  dt.vmg  an  AC  geneietoi  through  a gear  itansmisaem  is 
the  most  cost  affective  WGS  configursbon  Author 


VISITING  WINDMILLS  IN  WALFS . 

J.  Hanlon. 

N**w  Scientist,  Oct. 27, 1977,  p.216-17. 

Three  windmills  on  the  hilltop 
overlook  what  must  be  the  largest 
collection  of  ‘alternative"  technologies  assembled  any- 
where They  range  from  an  entire  low  energy  house, 
through  a £2000  solar  collector,  to  fish  culture,  lush  organic 
f Ardens,  and  a do-it-yourself  compost  bin  The  displays 
along  with  AT  homes  and  offices  for  staff,  fill  an  ahar^ 
doned  quarry  in  Machynlleth.  Powys,  overlooking  Snow- 
donia National  Park  in  Wales 


Balancing  power  nupply  from  wind  energy 
converting  ayatems. 

Molly,  J.  P.  ( Deutsche  Forachunga  und 
Versuchsanstnlt  fur  Iaift  und  Raumfahrt,  German 
Fed.  Rep. ).  Wind  Engng. . 1.  1,  1977.  pp.  57-G6. 

The  random  power  fluctuation  of  a wind  energy 
converter  can  be  decreased  by  the  electrical 
connection  of  several  WECa  located  at  large  dis- 
persed sites.  It  is  shown  that  such  a combination 
r:  rf,ICPR  the  rero  output  time  per  year  and  leads 
to  smaller  mean  power  fluctuations  than  those  of 
a "ingle  WFC  with  an  equivalent  storage  system. 
In  addition,  the  way  In  which  mean  power  fluc- 
tuation varies  if  momentary  demand  is  chosen  for 
reference  Is  Investigated.  (A). 


A/8  33423  IngMwwmg  of  wind  energy  tyslams  i F 

Banes  and  W N Sullivan  I Sandra  laboratories  AiUruuetgoe  N 
Me«  ) IVmd  T arhnolum  Journal  vol  f.  Spring.  1#//.  p 23  31  11 
reft 

Thu  report  addresses  the  engmeenng  of  wind  energy  systems 
from  the  point  ol  view  ot  component  vet  eel  ion  end  performance 
assessment  Combinations  ot  two  toed  type*  tveriebte  end  constant 
ipced)  end  three  turUne  types  connected  try  e treed  peer  retro 
tieiuimirun  constitute  the  yenous  systems  nivestigeted  The  three 
turbine  types  result  from  intioducing  the  notions  of  netted, 
unnested,  end  hybrid  power  coefficients  suggested  by  current 
peifuimencc  cher  act  entires  of  Amencen  Muitiblede.  Oerneus.  end 
Derrieus/Seeonius  turbines  The  engineering  problems  etsocieted 
with  these  systems  ere  discussed  t*ieli tatrvdy.  emihasr/i-ig  the 
nature  ruegiiitude.  and  eanebilily  ot  the  pro  tier  ru  (Author) 


A 78 121>07  The  induction  generator  for  wind  energy 

conversion  0 Csosno  Mfsni/  Technology  Journal  sol  I.  Fdl  14/7, 
p 2b  30  8 refs 

The  pepei  describes  three  phase  gnd  single  pfiase  induction 
generators  which  could  be  used  for  converting  wind  energy  to 
electricity.  A safety  feature  of  these  systems,  in  comparison  with  a.c. 
or  d c generators,  is  that  it  the  power  line  voltage  becomes  aero,  the 
voltage  of  the  induction  generator  instantly  bee.  'es  taro  Conner 
lion  of  a wind  driven  generator  to  a commercial  power  line  is 
considered,  sample  calculations  of  the  wind  speed  required  tor 
producing  e given  power  output  end  of  the  ratio  ot  windmill  toiques 
fur  two  loads  are  pieaentad.  and  the  importance  of  nut  using  an 
induction  motor  as  an  induction  generator,  unlast  the  motor  hat 
bean  designed  to  osier  ate  above  synchronous  sewed,  is  emphasized 

(Author) 

The  ’wind- wall'  - an  integrated  wind/ aoUr 
ayatem. 

McVeigh.  J.C.  (Brighton  Polytechnic)  and 
Ponttn,  G.  W.  W.  (Wind  Energy  Supply  Company, 
Peacehaven,  U.K.)  Wind  Engng.  , 1,  2,  1917. 
pp.  150-158. 

This  paper  describes  an  approach  to  the  prob- 
lem of  providing  space  and  water  healing  to  a 
group  of  local  authority  houses  in  the  south  of 
England,  where  there  is  a moderate  annual  wind 
speed,  and  an  annular  solar  insolation  of  about 
1000  kWhm*2  on  a south  facing  inclined  slope: 
the  windmill  system  is  grouped  in  a 'wind-wall' 
a new  concept  with  fixed  ducted,  hornontal- 
axis.  bi- directional  windmills  based  on  a 2m 
cube.  (from  Authors’  introduction) 


AT*  7204*  Tlw  pr oskic non  ot  skctsity  hows  the  wind 

A pr  almoner  y Uss4i.ii,  study  lor  Grama  N Gelanrs  (Sherbrooke 
Unwwuts  . Sherbrooke,  Juabac.  Canada!  MW  f uprw*«v  vol  1 
no  4.  I8TT.  p 241  248  u rtfl  Research  supported  by  tlw  Csnsa  of 
Pi  Ann  toy  mnd  Ecunoms. 


A pcsstbl*  saturation  criterion  for  wind  energy 
extraction. 

iiailly.J.W.  (birmtngham  tfniv. , tf.K.).  Wind 
Kngng.  . I.  1,  1977.  pp.  23-35. 

I wo  hypotheses  are  advanced  for  predicting 
the  possible  power  output  from  a distribution 
of  wind  turbines  over  a large  ground  area.  When 
the  turbine  height  is  small  compared  with  the 
height  of  Use  planetary  boundary  layer,  the  role 
of  shear  stress  in  determining  the  power  level  is 
demonstrated  and  the  modification  to  the  wind 
structure  is  predicted.  On  this  basis,  realistic 
values  of  the  ratio  of  disc  area  to  ground  area 
are  calculated  The  importance  of  the  stability 
of  the  PHI.  as  it  affects  the  power  level  is  dem- 
onstrated. (A). 


ATT  41MT  Wind  wwigy  large  and  unall  systems  cum 

gating  W U Maw  Soar*.#  »d  197  Sapt  2.  1977.  p 8T1  8T3 

Wtretpuwer.  which  i.  available  on  an  annual  tain  wi  amount i 
comparable  to  tlw  average  anaigy  flu.  of  sunlr^it  in  many  aval, 
offart  ona  of  the  molt  me.pancive  mean  of  producing  aneigy  Tha 
possibilities  at*  investigated  fo«  utilizing  features  available  in  mwiy 
windy  legions.  such  at  hydroefcctnc  systems  capable  ot  producing 
eneiyy  ttuiage  by  holding  back  water  while  the  wind  n btuwmg.  and 
under  ground  gay  tin  matrons  suitable  to*  compressed  air  storage 
Possible  mterfeience  with  leieviston  reception  constitutes  oiw  of  the 
m«|0<  °btec Irons  to  wind  rnttallatiom.  as  television  s syrrchionr  ralron 
speed.  30  cycles  per  second,  ts  near  the  rotation  speed  of  large  wind 
systems  The  use  of  Idwr  glass  Cades  is  si^gesied  as  a part'd  remedy 
tor  the  ptutolem  eeve* al  eatsting  wind  machine  ingan  are 
dtscussed  with  regard  to  construction  cost  avaluatiori.  aftactivanass. 
and  ttowga  caper  drat  It  >•  concluded  that  both  large  end  sme»  w.rd 
systems  have  the  potential  to  compete  with  conventional  electric 

••MlMfM  ^ p ^ 
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Eduard  H lapeysan  comp  .an  t87  7 S*  p rats 
INCWTD  CNGST  Bib  7)  Avail  NTIS  MC  A04 

Tha  list  includm  331  reports  ariicfat  confer anca  papers 
and  other  documents  co -earning  wmd  energy  policy  conversion 
technology  end  trenefei  A subfect  mdea  is  included  ISA 
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A77  4R896  Two  gwuird  methods  for  tb.  urttwdy  taro- 

dynamic  analysis  of  horizontal  axis  windmills  R D.  Rtrun.  E 0. 
Suciu.  and  L.  Mormo  IBoMoa  UnivairiTy.  Boston.  Mart.)  In: 
Intartnciaty  Enaigy  Convvftion  Engmnar mg  Confaranca.  12th,  Wash 
mgton,  D C , August  28  Svptvmbm  2.  1977,  Ptocavdmgs.  Votuma  2. 
(A 7 7 48701  217441  La  Giangp  Paik.  III..  Amarican  Nuclear  Society. 
Inc  , 1977.  p.  16181023.  11  ref*.  Contract  No  E|4»  181  2415. 

The  problem  ol  a horizontal  exit  windmill  embedded  in  inoonv 
prettible,  mviscid  How  it  considered.  The  yorticiiy  held  pretent  in 
the  undisturbed  flow  it  assumed  to  be  unperturbed  by  die  pretence 
of  the  windmill,  enabling  the  use  of  a potential  formu'ation.  Two 
integral  equation  methods  (for  finite  thicVnets  and  zero  ihickness 
blades)  are  presented.  Both  methods  are  formulated  in  a frame  of 
reference  rigidly  rotating  at  constant  angular  velocity  relative  to  the 
ground.  Fully  unsteady  transient  analysis  it  pe  'ormed  by  numerical 
so.jtion  of  the  equations  at  discrete  time  steps  while  a simpler 
oscillatory  unsteady  analysis  is  performed  by  expressing  the  potential 
and  its  normal  derivative  as  complex  Fourier  aeries  in  lima.  The 
wake,  treated  as  a doublet  layer,  it  of  prescribed  geometry. 
Numerical  results  are  presented  showing  a good  comparison  of  the 
methods  (Author) 


N77  J1f  14*1  National  Aeronautics  and  Space  Admmretretion 

Lawn  Research  Center.  Cleveland  Ohio 

INVEBnOATION  OP  EXCITATION  CONTROL  POR  W1NO 

TURBINE  GENERATOR  STABILITY 

Vernon  0 Gebben  Aug  1977  16  p refs 

(NASA  TM  73745  E 9313  ERDA/NASA/ 1028  77/3)  Avail 

NTIS  HC  A02/MF  A01  CSCL  108 

High  speed  horizontal  axis  wind  turbine  generators  with  blades 
on  the  downwind  side  of  the  support  tower  require  specie!  design 
considerations  to  handle  disturbances  introduced  by  the  flow 
wake  behind  the  tower  I xpenments  and  ana tyre  el  analyses  were 
made  to  determine  benefits  that  might  be  obtained  by  using 
the  generator  exciter  to  provide  system  damping  for  reducing 
power  fluctuations  Author 


model  and  financial  analysis  were  combined  to  see 
how  relevant  alpha  is  to  the  smalt  wind  generator 
user.  The  results  obtained  show  that,  for  leart  coat 
of  delivered  electrical  power,  determination  of  a 
site's  alpha  by  measurement  is  not  necessary  to 
establish  optimum  towwr  height. 


PROGRESS  ON  THE  KING  SCHOOL  WINDMILL. 

J.  McGeorge. 

Alternative  Sources  of  Energy,  no.29»  Dec.1977» 
p.24-28. 


John  Carbon  and  his  Senior  science 
students  formed  a windmill  club  at 
King  School.  King  School  Is  a private 
institution  located  on  a north-south 
riuge  in  the  Newfield  section  of  Stam- 
ford. CT. 

The  windmill  was  originally  installed 
in  the  late  1800s  as  a water-pumping 
installation  to  supply  water  to  a work- 
ing farm.  The  location  b one  of  the 
best  in  thb  area;  high,  cUar.  an  J tela 


tJ’rly  uncluttered  with  trees.  The  pre- 
vailing winds  are  from  the  northwest 
in  the  winter  and  the  southwest  in  the 
summer.  Wind  velocities  are  highest  in 
ihe  early  spring  and  lowest  in  July  and 
August. 

The  wind  power  profile  for  this  area 
is  such  as  to  allow  a 10  foot  diameter 
machine  to  produce  an  average  of 
about  kilowatt  hours  (kwf.n)  per 
year. 


TJ  New  option®  in  energy  technology  / sponsored 
l63#2  by  the  American  Institute  of  Aeronautics  nnd 
.Nlf?  Astronautics,  Edison  Electric  Institute,  IEEE 
Power  Engineering  Society,  — New  York  : ' 
American  Institute  of  Aeronautics  and  Astro- 


TOMORPO’./'S  WIND  TURBINES  BEING  BUILT  TODAY  IN 
PENNSYLVANIA. 

P.B.  Gipe 

Alternative  Sources  of  Energy,  no. 29,  Oec.1977, 

p.5-10. 

Measuring  tha  wind  conditions  at  a prospective 
site  can  be  a complicated  procan.  Most  individuah 
are  not  able  to  take  all  of  the  measurements  known 
to  be  important.  One  of  the  most  difficult  para 
meters  to  measure  is  the  factor,  alpha,  or  how 
much  wind  can  be  expected  aloft.  A computer 


nautics,  cl977» 

ll»9  P.  : ill.  ; 29  cm. 

Papers  nos,  77-100U-771031* 

Includes  bibliographical  references, 

1,  Power  resources — Research — Congresses, 
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A78  38781  Magdalen  Island*  wind  luitiw  hybrid  com 

pul.>  modal  J R Amyot.  R E.  Gagnv.  R J Tamptm.  and  R S. 
Ran*  (National  Rewaich  Council.  Ottawa  Canada)  In  Summer 
ComixM  Smuietion  Conference.  Chicago.  Ill  July  18  20.  1977. 
Prou-nlmg*  (A78  38776  16691  Montv.l*.  NJ..  AMPS  Prm».  >977. 

p 196  204  6 ret*  , . 

A hybrid  compute.  model  ol  a MO  kW  vertical  Ml»  wmd 
turbine  prototype  connected  to  the  Magdalen  Island  power  grid  by 
an  induction  generator  It  descifeed  The  model  was  implemented  to 
obtain  operational  eaperience  and  uncover  potential  »y«em  ddlicul 
tin  in  advance  of  the  prototype  trial*  The  physical  »ys»em  is 
described  briefly  including  wind  turbine  rotor  aryl  tporlert.  rotor 
generator  coupling  and  geeiing.  brake,  induction  generator,  flywheel, 
a art  up  transformer  and  control,  circuit  breaker  and  (lower  system, 
r*  mathematical  model  used  to  reprewnt  the  physical  system  IS 
prevented  using  information  flow  diagrams  followed  by  a description 
of  how  it  was  enplei mailed  on  a hybrid  computer  including 
anakjg/digital  split,  digital  pro»*m  organization  and  operator  inter 
action  Typical  simulation  trial  result*  are  given  (Author  | 


N78  281*21  George  Washington  Urn*  Waahmgton  D C 
LEGAL  INSTITUTIONAL  ARRANGEMENTS  FACILITATING 
OFFSHORE  WIND  ENERGY  CONVERSION  SVSTEMS 
(WtCSI  UTILIZATION  F mat  R apart 

Usuis  H hlayo  Sep  1977  103  p ref*  Sponsored  by  DOE 

(Giant  NSf  APR  76  19137) 

(DOE/NSF/ 19137  77/31  Avail  NTIS  MC  A06/MF  A01 

Concern  lor  the  continuing  sufficiency  of  energy  supplies  m 
the  U S has  tended  to  three,  increasing  attention  to  unconventional 
sources  of  supply,  including  wind  energy  Some  of  the  more 
striking  proposal*  for  the  utrliialion  of  wind  energy  relate  to 
offshore  configure  Irons  The  legal  institutional  arrangements  for 
facilitating  the  uidwabon  of  offshore  wind  energy  conve.-*ion 
systems  weie  trammed  by  positioning  three  program  alternative* 
and  anelyring  the  institutional  support  requited  for  the  implements 
lion  of  each  Author 


(NSF7RA  — 77-OH’b)  Public  react loea  lu  wind  energy  dr 
vices  Heal  report.  (Illinois  I'mv  t'rhana  ll'SAI  Survey  Research 
l ab  ) Oct  1977  n jp  Dcp  NTIS.  PC  AI0/MF  AOI 

This  study  sai  undertake by  the  Survey  Research  I ahoia-  . 
lory  of  the  Umveisily  of  Illinois  to  esplofe  reactions  of  the  general 
public  toward  different  type*  of  wind  energy  dcviccy  fur  generating 
electric  energy  More  specifically . the  objectives  of  the  vludy  wctc 
twofold  to  provide  vuhviantivc  information  on  public  acceptance  of 
different  type*  of  wind  energy  devices. hi  different  vettmgv.  and  to 
futmvh  a methodological  have  for  more  intensive  studies  of  public 
acceptance  of  such  devices  The  study  wav  carried  nut  by  conduct- 
ing personal  interviews  with  statistic al  unJotn  samples  of  adults  in 
Sts  different  pan*  of  the  a unlry.  with  primary  emphasis  on  rural 
and  smaller  urban  areas  I he  locations  selected  were  western  MkIii 
gan.  southeastern  Wyoming,  western  Washington,  eastern  Rhode 
Island  the  Chicago  area,  and  the  Sandy  llook  Unit  of  the  Gateway 
National  Recreation  Area  in  New  Jersey  Those  interviewed  were 
questioned  on  a number  of  topics,  including  ihetr  altitudes  Inward 
sources  of  energy.  their  knowledge  of  wind  energy  devices,  and 
their  opinions  on  paying  eslra  for  pollution-free  sources  of  cnctgs 
In  addition,  they  were  shown  slides  of  different  wind  enetgy  nu 
chines  in  venom  sellings  and  were  asked  W)  indicate  ihetr  prefer- 
ences from  an  aesthetic  punt  of  saw 


N 78  288*0#  Game  * Inal  ot  Tech  Atlanta  School  ot 

Aeruspec*  Engine** mg 

WIND  ENERGY  STATISTICS  FOR  LARGE  ARRAYS  OF  WIND 
TURBINES  GREAT  LARES  ANO  PACIFIC  COAST  REGIONS 
Annual  Pragma*  Report.  1 Slay  1S7S  SO  Apt  1S77 

C G Justus  and  W R Haigiavee  May  1977  T17  p >*l» 

I Contract  IV  76  S 06  2439  PiO|  I 16  68 1 1 
IRLO/2439  77/21  Avail  NTIS  HC  A08/MF  A01 

Array*  of  simulated  0 6 MW  I 6 MW  end  2 0 MW  wmd 
turbine*  m the  Greet  Lake*  and  Pec  Ac  Coast  Reguns  era  studied 
The  parameters  analyzed  ere  beerc  wind  statistics  tun*  end 
spatial  corielet-ont  mean  wmd  powei  output  wmd  powei 
frequency  and  run  dutalir.i  oT  wind  speed  and  array  power 
New  aspects  mciuds  eve  uaticm  ot  <burn*l  as  we«  as  seasonal 
venations  ol  wmd  end  wmd  power  mebrsun  ot  density  wmd 
shear  wmd  gust*  and  other  lector*  m the  model  power  output 
curve  Simula  tun  study  ol  the  poeuble  letetun  between  wmd 
speed  and  degree  day*  end  development  end  verAcelion  ot  a 
simplified  aney  smsulatun  model  ERA 


(AED-Coaf—  77- 1 jg-004)  VS.ad  goner  Hueurr.  U 
(Stuiigart  Umv  (TM)  (Germany  F R ) Inst  fucr  Hug/cnugbauJ 

ai)7  <p  <ln  ^ NT,S  <lJS  **•*•  *"C  aoLmf 

From  Energy  policies  fnrum.  Sluligarl.  West  Germany  (9 
May  1977) 

A survey  is  presented  of  the  possibilities  to  utilize  wind 
power  In  Ihe  FRG.  wind  power  plants  could  meet  about  70**  of  Ihc 
clcciricily  demand  (approsimalcly  ’00  TWh)  on  the  bests  of  figures 
of  197 J Interconnected  «»pcriiu»n  bciwccn  wind  power  convener* 
and  solar  energy  collectors  for  supplying  remote  properties  or 
villages  seems  particularly  promising,  loo 


N76  26SS3#  Georg*  Washington  Unrv  Washing  ion  0 C 
Program  of  Policy  Studies  m Science  end  Technology 
LEGAL  INSTITUTIONAL  IMPLICATIONS  OF  WIN0  ENERGY 
CONVERSION  SVSTEMS  (MtECSI  Final  Repen 

Sep  1977  332  p iefs  Sponsor eJ  in  pert  by  DOE 
(Giant  NSf  APR  76  191371 

(NSf/RA  7702041  Avail  NTIS  HC  A15/MF  A01 

Because  ot  the  interplay  between  technical  economic  social 
end  legal  lectors  some  information  about  wmd  systems  then 
likely  applications  and  Ihe  problems  raised  thereby  is  presented 
The  most  significant  legal  obstacles  lr  'he  util. ration  ot  lend 
be  sail  WECS  *•*  described  The  lean,  -r  ol  the  aiming  legal 
structure  which  may  laciliial*  the  implementation  ol  such  systems 
ere  discussed  The  way*  in  which  the  legal  situation  vane*  with 
particular  applications  and  which  application*  poe#  the  graeteat 
and  lewast  legal  diMtcullie*  ar#  summarized  A separate  section 
O devoted  to  the  complei  subtect  ot  ottshm*  wmd  system* 


TJ  Derenv,  Justin 

n10  °urvev  of  the  ermraino  solar  enerov  ir»- 

,B'*f  Justrv  / cornilcJ  and  written  bv  Justin 

1977  Herenv  ; edited  Itv  Vincis  de' ’inter.  — 

1977  ed.  — San  Mateo,  Calif.  : Solar 
Enemy  Infornation  Sorvioes,  cl977. 
xi,  405  o.  : ill.  : 2°  cm. 
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Effect*  of  wind  fluctuation*  on  windmill  behaviour 
der  Kinderen.  van  Meel.  J.J.E.A. 

and  Smuld**r«.  P.  T.  (Eindhoven  Univ. , Nether- 
lands). Wind  Engng.  . 1.  2,  1977,  pp.  126-MO. 

A system- analytical  approach  is  proposed  to 
describe  the  output,  l.e.  power  and  forces,  of 
a wind  machine  for  the  stochastic  input  signal, 
the  wind.  A simple  model  is  presented  to  des- 
cribe the  fluctuations  of  wind  speed  and  direction 
by  means  of  average  wind  speed  V and  wind 
direction  their  variances  o and  o ^ ±, 
and  time  constants  t v and  r x.  These  input 
signals  are  used  to  calculate  the  influence  of 
wind  fluctuations  on  windmill  performance,  in- 
cluding the  effects  of  non-uniformity  of  the  flow 
in  the  rotor  plane,  rotor  inertia  and  yawing  of 
the  rotor  heat.  Some  results  are  given  of 
experiments  with  a small  (~4m  diameter)  2- 
bladed  windgenerator  at  the  Eindhoven  University 
of  Technology.  (A) 

QC  International  rblleoe  on  TTtvsIcb  ml 

1 oonfcerrorary  Meerte,  2rf,  Mathis  r>li, 

.1647  Pakistan,  1777. 
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Of‘.‘hor»  and  underground  power  plants. 
Robert  Noyes,  Fd.  * 

Noyes  Data  Corp.  1977. 

Oceanic  Windpower 

The  Resource 

Offshore  Wind  power  System  Products  

Heating  and  Cooling  Buildings  with  Offshore  Wind  power  


Providing  Firm  - Power-on-Demand  Electricity 


Providing  Peak  Power  Electricity 

Providing  Hydrogen  for  Aircraft  Fuel,  etc 

Providing  Nitrogenous  Fertilizers 

Dispersion  of  Stack  Effluent 

Windoower  Resource  Off  the  U S East  Coast f 'WVCJC 
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Federal  Wind  Energy  Program 

Energy  Research  and  Development  Administration 
Washington.  D C Div  ot  Solar  Energy  1 Jan  77.  56p 
EROA-77-32  Price  code  PC  A04/ME  AOI 

To  accelerate  the  development  commercialization,  and 
titihzsation  of  reliable  aod  economically  viable  wind  energy 
systems  is  fhe  ob|ective  of  the  Federal  Wind  Energy  Pro- 
gram. managed  by  the  Wind  Systems  Branch  (WSB)  of  the 
Energy  Research  and  Development  Administration  s Divi- 
sion ol  Solar  Energy  The  protects  being  suppoded  by  the 
program  through  FY  76  are  outlined  The  program's 
general  organization  and  the  program  elements  which 
mak#  It  work  are  also  outlined  (ERA  citation  0?  046271) 
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Pioc  of  lha  ASPf/MSTC  Symp  on  tng  and  Prod.ictw.tv  Gam 
horn  Spac*  Tacbnol  May  1977  p 33  66  (for  primary  documant 
»**  N77  30273  21  311 
Avail  NTIS  HC  AI3/MF  AOt  CSCl  tOA 

Wind  lurtvn*  ganaratnr  rasaarch  program,  artm.nrsla.ar1  by 
»h#  Enargy  R.taarch  and  Oavalopmani  Admmwt.a'ion  am 
*.am.nad  Tba  dasign  and  npa.at.on  of  tudana  damonw.afion 
modaH  am  dascnbad  W.nd  aasassmanty  war*  mad*  to  dat*.mma 
I*#  i*.S'Nl'ty  of  imng  wind  ganaratad  pnwar  tor  vanon*  part. 
Of  tba  country  j .. 
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Mike  Evans 

The  Mother  Earth  News,  No.  46,  Jul y/Auqust 
1977,  p.  34-15 


TJ  ftvtrmi  ^evelnpnnnt:  III  / Bpnrtsnred  by  t-.he  IFFr 

153  Fnprgy  ^ velrrment  S-jfxrrnittfle  of  the  Iftt* 

,E^  7R3  r>n  nr  ncreration  rnmittee  o*  the  IFTT  Hrwnr' 
nt.  3 IhqinoGrirrr  Snciotv.  — Mew  York  : Institute 

of  FlecMricnl  Am1  F.lcctmnics  Fhnineers, 
cl077. 

I?0  p.  t ill.  ; Vt  cru  — (IFTT  Hewer 
Firjineerinq  Society  Papers  j 3) 
"77TJI1215-3-rWR" 

Evaluat inn  a t '-find  Generator  luononics  in  a load  rt**ti(*i  Co\X*mX,  — 
by  B.  W.  Jutes  and  P.  M.  Jp*-1".. 


A7t  11073  InkiMm  .1  wind  faawMi  ■mmin  m • 

hud  duration  mmui  8 M>  Junaa  at.d  f M Mar  at  I < lOkldtomt 
Stata  Untvanrfy.  SnMwsIw.  Okla  I In  Envy*  dnakenaru  III 
IA781 1069  01  44)  Nrw  Votk  Imt.tutr  ol  Elactncd  and  Elactronrc* 
Engine,  v Inc  . 1977.  p 2S29 

Wa  d generators  toed  without  imp  vloraga  ar.  utudly 
considered  to  compete  truth  oilier  pnertten  lactlittea  on  the  bant  ol 
the  ayaiagr  incremental  coal  ol  generation  Thn  apptuach  can 
ugmhcanlly  underestimate  the  actual  compel itirmneaa  ol  the  trend 
generator*  By  andy/ing  the  ell  act  ol  the  trend  generator*  on  the 
remaining  load  chai actar Ml rca  Am  an  atactic  ut.ny  • ganaratiorr 
tyttern.  the*  ate  thuwrn  to  at  tact  tha  retained  mnaaimant  m othar 
gar  re  i.l  tor  i lac  V ilia*  considerably  more  than  tha*  altact  operating 
coat*  (Author  I 


Not  long  ago,  we  asked  Mike  Evans— the  knowledgeable  Editor-Publisher  of  Wind  Power  Digest 
($6.00/4  issues  from  54466  CR  31,  Bristol,  Ind.  46507)— to  give  us  a rundown  of  the  30  or  so  most 
active  and  influential  windplant  manufacturers,  distributors,  and  organizations  in  the  U S.  Mike 
responded  by  sending  us  the  following  “Informal  Directory”,  which— although  not  all-inclusive 
—does  nonetheless  represent  what  on#  expert  feels  is  a fair  cross  section  of  the  industry. 


A 76 30197  Economic  daugn  ol  rvmd  alactnc  lyatamt  G 

L Jnhnton  (Kansas  Suit  Unarattity  ol  Agncultute  and  Aptihed 
Science  Manhattan.  Kan  I Until  turn  of  iltcrtcsl  and  Elm.tr  onus 
Engineers  Summer  Maafrnfl.  Kn no  City.  Maaico  July  1/22.  1977. 
Pjfjta  F 77  6794)  l£t£  1>tntm.nura  on  Powm  Apparatui  am/ 
Systems,  vol  PAS  97,  Mar  A(a  1978.  p 564  662  9rel* 

Lung  term  wind  record*  ate  used  to  select  the  rated  wind  speed 
lot  wind  electric  genet  aloft.  The  wind  •>  due  acta-  led  by  * Weibnli 
density  function  Detailed  result*  ate  presented  lor  western  Kansas 
Graphs  ate  presented  which  can  be  used  to  design  a wind  system  lot 
maximum  specific  output  for  a specified  load  factor  at  a seen  site  It 
■s  drown  that  a wind  turbine  rated  at  a wind  speed  ol  9 m/s  has  a 
tl  Jet  lire  output  within  90%  ol  tha  maximum  lot  a wide  range  ol  wind 
conditions  (Author! 


Slochaktic  Modelling  ol  S:l«  Wind  ChaiBCtdriatic*  Final 
Report 

R B Coiotis 

Northwestern  llmv  . Evanston  III  Dept  ol  Civil 

Engineciim)  Sop  77  IbSp 

RLO  2342-77/2  Puce  code  PC  A08/MF  A0I 

Statistical  analysis  pun  i-duies  and  protiahihty  models  that 
ate  applicable  to  wind  enc-tqy  conversion  sites  in  general 
are  devclopt-d  Special  computer  algorithms  are  used  lo 
Study  variances  hi  probability  distributions  analyze  run 
duration,  and  determine  correlation  structure  in  the  wind 
A total  ol  20  ortc  hour  or  three  hour  records  are  analyzed 
from  sties  in  New  England.  Illinois  Montana  Kansas 
Wyoming  and  Texas  in  developing  and  testing  the  models 
(ERA  citation  03  034*40) 
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THE  SHROUDED  AEROGENERATOR 


O/m  Ir.KA 

Department  of  MrchanKal  Engineering.  Ben  Gunort  University  of  the  Negev.  Beetvheva.  Israel 

iNrmirJ  4 frfiniury  I ¥77) 

Ahvtrar t -Etper.mental  vlu dies  have  been  performed  on  a shrouded  aetogeneratot  The  devke  tested  *>■ 
produce  about  twice  the  output  power  obtainable  from  an  ideal  mod  turbine  working  under  'he  same 
freevtreant  conditions  hut  without  a duct  The  aerogenerator  does  not  require  a driving  mechanism  that  *•« 
keep  it  parallel  I.,  the  free  stream  direction  A simple,  two  stage  turbine  with  died  Made  geometry  will 
provide  the  eapected  power  output  over  a (airty  wale  range  of  free  stream  velocities  and  rotational  speeds 


COMPACT  SHROUDS  FOR  WIND  TURBINES 
Ozer  Igra 


Energy  Conversion,  vol.  16,  no.  4,  1977,  p.  149 

157 


Abstract  -A«  part  of  a large  project  aimed  at  finding  the  optimal  configuration  for  an  aerogeneratot 
to  eiploil  wind  power,  an  investigation  was  launched  to  find  the  most  compact  shroud  P°,,|Slr  T 
dominant  contributor  to  the  ahroud  length  is  the  structure  downstream  of  the  turbine  (the  diffuser! 
This  component  has  an  ever  increasing  cross-section  as  one  progresses  downstream,  however,  fast 
rate  of  area  divergence  will  cause  Bow  separation  and  the  significant  reduction  in  output  power  ^assoo- 
ated  with  it  It  w the  purpose  of  the  present  paper  to  demonstrate  wan  to  overcome  thw  difficulty 
Thu  can  he  achieved  either  by  proper  diversion  and  introduction  of  the  shromr»  attaruul  Bow  arts 
the  diffuser’s  inner  boundary  layer  or  alternatively,  by  the  usage  of  a nng-Bap 


TA  A 7a  40381  Vorta*  a-gtawt tad  wind  arwrgv  aonvarworr  8 

4J  M Sfor/a  (New  Yoffc.  Polytgrhnic  InWrtiil*.  Brooklyn.  N YJ.  In 

c *dv«n tn  cnqmmrmg  vwncr  Proceerltntt  of  Ifw  Four 

• SF>3  !*nnlh  Annual  Marling.  Bnhirtyrv  P»  . hit>wmh»i  14  19  1977 
1977  (ATS  40301  17  311  Bmhleham  Pa  . Lnbnpi  University.  1977.  p 
1733  1736  8 rtfi  Rnrach  supported  by  the  Polytechnic  Institute 
ot  New  York;  Contract  No  EI49  t8l  7368 

It  is  pointed  out  lhar  under  certain  predictable  conditions 
vortices  appear  in  a flowing  fluid  An  investigation  is  conducted 
leqmdmq  the  utili ration  of  the  unusual  aerodynamic  characteristics 
ol  vortices  tor  the  development  ot  improved  wind  energy  conversion 
systems.  Key  factors  lor  such  a development  are  related  to  the 
generation  and  control  ot  disci  ere  vortices  ol  high  power  density  by 
appropriate  interaction  of  aerodynamic  surfaces  with  natural  winds 
ot  relatively  low  power  density  Suitably  designed  turbines  are  used 
to  eatracl  energy  from  this  compacted  voile,  field  The  considered 
idea  is  termed  the  Vortea  Augmentor  Concept  fVACI  The  vortea 
generating  surface  amplifies  the  mend  speed  within  the  vortea  field  in 
which  the  swirling  llrvw  tends  to  concent  rale  the  low  energy  ftua 
wind  from  a large  upstream  wee  into  a hiWr  energy  ftua  Bow  m a 
small  (vortea)  area  Attantevn  is  given  to  VAC  wind  tunnel  studies, 
the  construction  of  a rotor  test  facility  and  aaperts  of  prototype 
development  G B. 
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Summary  of  Currant  Coat  Estimate*  of  Largo  Wind 
Enorgy  Systems 

JBF  Scientific  Corp . Washington.  DC  Fob  77.  64p 
DSE/2521-1  Price  code  PC  A04/MF  A01 

The  Federal  Wind  Energy  Program  has.  over  the  past  two 
years  substantially  extended  the  state  of  Knowledge  about 
the  costs  and  performance  of  large  Wind  Energy  Conver- 
sion Systems  fWECS)  Much  of  this  progress  has  been 
achieved  as  a result  of  e senes  of  EROA- sponsored  studies 
dealing  with  the  system  design,  mission  analysis,  and  re- 
gional applicability  of  WECS  This  report  reviews  these  stu- 
dies. summarizes  the  most  pertinent  results,  and  provides 
a view  of  the  current  status  and  uncertainties  surrounding 
the  economics  of  generating  anergy  from  the  wind  for 
electric  utility  applications  (ERA  citation  02  051 3S9) 
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A7440M  Awed,  name  wfunuum  of  wind  furbrntf 

It  A.  Oman  and  J T Yvn  (Grumman  Aerospace  Corp  . Bmhpagr. 
N YJ  In  Rarwrl  advances  m ang 'wring  craw  Proceeding,  ol  tha 
fourteenth  AmuW  Maaimg.  Bwhtehem  8a  . Nowntw  14  16.  1977 
(A78  40301  17  311  BettifWwm  8a.  latv^i  lawn, ty.  1977.  p 
1771  1780  It  refs  Contracts  No  fill  II  7616  No  EI49  181  7S56 
In  conrwclon  with  tha  vary  low  mrrgy  danaity  of  lb*  and  and 
th*  dynamo  problem  aanoaird  with  tha  uar  of  tha  required  large 
rotating  afamontt.  tha  amptoymant  of  Wale  vu'fatav  aa  aerodynamic 
augmwrtor,  mnprl  become  a decisive  factor  for  a larga  watr  axanvnn 
in  Ifw  utrliralon  of  wind  energy  Tha  augmaniing  surfares  can 
ivrKjca  tuboantialfy  tha  wra  and  Ifw  dynarmr  loading  of  tha  larga 
rotor  bladat  necemary  to  produce  larga  unrl  levWt  of  power  Tha 
protpacM  of  hw»  augmentation  concaptt  are  m.eW  gated  In  tha 
Ditfuwv  Augmwitad  Nmd  T urbane  concapl.  tha  turtoow  it  mounted 
rn  ffw  mar  of  a diverging  throud  that  recovers  tha  k male  anargy  m 
tha  turbma  ethauv  by  oonvwr  leg  H to  a pnaaar  rut  Tha  Tornado 
Uftnd  Turbma  uw  rha  low  piaurr  at  the  eoroot  aaanfmad  aortaa 
to  aerde  aaeodrnomo  augmemetam  «ar  a aantcW  ear*  turbma 
mouruad  m Sva  6aor  of  a >arga  hoSow  mw  m wfush  aw  vonaa  n 
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Toroidal  aecatwator  rotor  platform*  tor  wind 

mm,  n A L WaNbrich  (ICaman  Aarotpaca  Corp. 

BloomtinU.  Conn  ! *«/  Tachnotofv  Jour"*.  »»•  •.  *■"  ,977-  p 
It  .0  9 rah 

A toroidal  aecelarator  rotor  platform  (TARP)  itotr"  tor  anno 
MM.3V  com ar ton  lyttamt  (WECSI  appScahon  it  daicribad  and 
analyrad  tor  performance  aid  arooomrc  viabdity  uwng  both  a*p«r 
mental  read  It  and  analytical  approadiet  At  an  obtt  rue  Iron  type 
lb.  concentrator  .d  tocetoator.  a TARP  go-r.tm  toarprettur. 
high  k inane  wrndanwgy  regom  at  at  rotor  di*  flat  Smca  rotor 
per  lor  manor  it  enhanced  by  Hoar  aogmantalon.  the  cMculalad 
poarer  output  lev  all  par  unit  did  area  are  three  tenet  the  torelt  o» 
conventional  WECS  A*«W.  ol  TARP  WECS  mode  to*** 
anargy  cot.  at  ar.ll  a.  appkcaUHty  and  art. lac.  adapiabd.ty  to  a 
broad  i.nga  ot  utat.  amaormant.  and  Bructoraa  Tha  detrgr  ‘‘ 
con  tide  ad  to  hava  minanal  ameonmanul  enpact  _ 


l*ractKal  approach  to  vortea  aaemcatatioa  of  alod  tar 

biarv  Kednvn.  N I-  pp  ItJHf  J4  of  In  Pi. herding'  of  the  1977 
annual  milling  of  the  Ament  an  Section  of  the  InicrnaihHtal  v4ar 
I nrrgv  Society  Volume  I,  Section*  14  -25  Beach.  C..  hvdyce.  E 
(cilt  I fjpc  ( .tnaveral.  H . Amcthan  Section  of  the  International 
Solat  Energy  Society  ( I "-.7 T > 

From  Solar  world  meeting.  Orlando.  Flonda.  USA  (6  lun 

1977) 

See  OONF-TJ060J— 1*2 

The  cate  fot  v>trlet  nnpt mentation  it  huili  by  reviewing  the 
linutjtionc  imprned  on  ilie  ctltaclion  of  energy  front  the  wine  by 
means  ol  a conventional  impulse  lurhinc  The  votlrt  augmented 
i eat  lion  wind  lulhme  is  analyzed  by  means  of  the  ideal  gas  laws  and 
conventional  empirical  flow  coefficients  The  results  are  plotted  lo 
show  I lie  relations  helwet  n tiirhine  sire  and  lurhinc  output  as  a 
function  of  wind  vrhvify  Costs  of  construe  Iron  are  etlimalcJ  and 
the  iiTalh>n  lotinhinc  output  shown 


A79  19090  lata  typa  limitation  ol  vorlaa  annd  inarliuui 

J.  L Lott)  (Watt  Virginia  Umvaruty.  Morgantown  W Va  I Wind 
inginmnng.  vol  I.  no  3.  1977.  p 199  196  13  rets  Contract  No 
EI40  116136 

Various  vorlaa  wind  machines,  which  usa  a vorlaa  ganaiator  m 
tha  form  ol  a low  as  pact  ratio  wing  or  vanas  m a towar.  art  avaluatad 
to  dalarmma  thaortned  power  limitations  Tha  maaimum  puasibla 
power  output  is  represented  by  e Balt  type  drmensionleu  power 
coelf  iciant  SCS 


Ir.vastigalion  of  Diffuser-Augmented  Wind  Turbines.  Part 
I.  Executive  Summary. 

R A Oman.  K M Foreman,  and  B L Gilbert 
Grumman  Aerospace  Corp  . Bathpage.  N Y Research 
Oepl  Jan  77.  21  p 

COO/261 6- 2(Pt.1)  Price  code  PC  A02/MF  A01 

The  Ditluser  Augmented  Wind  Turbine  (OAWT)  is  one  ol 
the  advanced  concepts  being  investigated  fo  improve  the 
economics  ol  wind  energy  conversion  The  protect  is 
aimer)  al  increasing  the  output  and  reducing  the  cost,  the 
off-duty  lime,  and  the  technical  risk  ol  wind  energy  conver- 
sion systems  (WECS)  The  OAWT  appears  lo  be  best  suited 
;o  large  WECS  for  commercial  power  production  because 
it  permits  a significant  increase  in  the  umf  power  output 
without  extending  the  size  ol  rotating  machinery  into  the 
range  where  rotor  dynamics  cause  excessive  costs  (ERA 
citation  02  051393) 


*77  sisryf  Grumman  Aatoapaca  Cup  Bathpnga  4V 
Matanal  a id  Structural  Machamca 

A MOP  Al ROBR ACS  APPLICATION  OF  PLANS  PM 
UMIVARV  STRUCTURAL  DCRtOM  OF  WIND  TURBINS 
DIFfURfR 

J Croual  Paacal  Mar  1R77  88  p rata 
(Contract  Ell  It- 2619) 

IRM  9291  Avad  NT1S  MC  A05/MF  A01 

A baaatma  daman  tor  a hghtwaight  drttuaar  na  catcutatad 
warght  and  tha  mathod  amptoyad  lo  catculala  tha  (pacific  ruat 
m tha  daman  ara  daacrdmd  Formutaa  ara  praaantad  that  parimt 
tha  alraighttorwanl  asuumant  ot  tha  attoct  on  tha  drftuaar  wa^ht 
and  tha  ralalad  coal  ol  powar  ganaralior.  of  changaa  m Smaruoni 
matanal  or  aMowabia  daRactiona  It  waa  aatatdmhad  that  tor  a 
•cata  variation  m tha  owar  ai  aua  of  tha  ddfuaar  tha  coal  of 
powai  gana ration  atlntxjiahta  to  tha  (hftuaar  vanaa  Imaarty  with 
tha  drttuaar  Irom  raduja  It  waa  atao  aatabbahad  that  aa  comparad 
to  umng  aluminum  tha  coat  would  actuaSy  go  up  with  atandard 
atrangth  ataal  but  down  with  highor  atrangth  Moat  AMowmg  Iha 
atructura  to  bo  mora  Maaiblo  cannot  ywtd  a raduclron  m coal 
untaaa  a changa  m malarial  praparlm  w aSowwd  Author 


*79  14988#  Grumman  Aaroapaca  Corp  Rathpaga  N V 
Raaaarch  Dopi 

INVfRTtGATIOM  OF  OlFFURiR  AUOMfNTtO  WIND 
TURRINfR  PART  2 TECHNICAL  REPORT  Iwd  Rapon 

R A Oman  K M Foraman  and  R l Cuban  Jan  1977 
154  p rata 

(Contract  IV  79  C 02  29191 

(COO  2919  2 Pi  21  Avail  NTIS  HC  AOR/Mf  A01 

I nlor matron  an  ddtuaar  augmamad  wind  lurtnai  a praaantad 
c one ar rung  iha  davatopmant  at  othemm  and  compact  cMfuaon 
oconomn  analyia  and  tha  analytical  damonMratmn  at  two  ataga 
constant  apaad  rotor  concapfa  IRA 
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N7S  14668#  Grumman  Ae.otpece  Cocp  Bethoage  Ny 
Retearch  On" 

IMVf STIGATIO N 0»  OIEEU6I*  iUOMIBTIO  WIND 
turbine  8 part  i executive 

Final  Report 

R A Oman  K M Foreman  and  B l Gilbert  Jan  1977 

21  P 

(Contract  E Y 76  C 02  7616) 

(COO  2616  2 Pi  II  Avail  NTIS  MC  A02/M7  A01 

The  Dtffutet  Augmented  Wind  Tuitva  IDAWTI  it  one  ol 
the  advanced  concepts  being  investigated  to  impiove  the 
economics  ol  wmd  energy  conversion  The  protect  is  aimed  at 
increasing  the  output  and  reducing  the  cost  the  oil  duty  time 
and  tha  technical  risk  ol  wind  energy  conversion  systems  The 
DAWI  appears  to  be  best  suited  to  le'ge  systems  lor  commercial 
powei  production  because  it  permits  a sign. V am  increase  m 
the  unit  powei  output  without  a. tending  the  sue  ol  rotating 
machinery  into  the  »ange  where  rotor  dynamics  causa  eecessive 
coats 


MUtlUIS  AND  MM>fT.S9|hG  AP- 
PIHIAOII.S  TO  IT  1ST  ITIMPfTmVf  WINB 
T1  RBINF  soma  M.AItKS  A tiedj  ess  made  of 
siaienalt  and  prnrmri  sun|  met  all*  t and  cnmpnvio 
or  cnmtenalvvi  of  bntb  Inc  the  latiocatma  d kre  com 
•end  Inrbmc  Madei  As  a resell  d these  uudrrs  the 
filammt  eendm|  process  eas  selected  as  dlerm*  the 
potential  lot  loe  cost  lahncaiion  while  regumnj  the 
mitwnwn  cntnptnwutes  hi  aerndynarmi  shape,  opnmewi 
si  na  ture,  and  «rs|hl  A process  is  desrnhed  ehah  is 
compatible  with  etntm|  atndm|  lacshties  and  egisp- 
men!  and  ehah  results  is  neat -optimum  U natural  fiber 
onmtatam  fiber  flats  material  is  used  with  a reus 
Systran  appropriate  tor  thr  process  and  regumsf  mini 
miss  cun  of  rune  and  equipment  J refs 

RiVhman.  Toward  A It  mud  Tarhnd  Crag  Manutron 
Aland  fh.l  Oeabter  Harry  f HtfTF  Q » • a 1 Ian 

I ATT  f I HI 


THE  EFFECT  OF  AEROFOIL  CHARACTERISTICS  ON  WIND 
MILL  PERFORMANCE 

R.T.  Griffiths. 

University  College  of  Swansea.  Wales. 

Aeronautical  Journal  1977,  July.  322326. 

An  outline  of  the  general  design  procedure  for  a modern  high  speed 
windmill  is  presented  along  with  a review  of  how  the  aerodynamic 
characteristics  of  the  blade  section  affect  the  power  output.  The 
actual  windmill  performance  is  evaluated  with  regard  to  the  interfer 
ence  factors,  and  the  ba$»c  momentum  considerations.  It  is  shown 
that  airfoil  characteristics  have  small  effects  on  planform  shape  and 
twist,  but  large  effects  on  performance.  Specifically,  it  is  concluded 
that  the  maximum  efficiency  increases  rapidly  with  a lift/draq  ratio  of 
up  to  approximately  R * 30.  thereafter  increasing  less  quickly,  and 
that  tne  tip  speed  ratio  also  depends  on  the  chcrsc?-?»i*i,r  r.»  .hr  r.  rfoil 
used. 


A76  32421  Btudv  hew  (Poo*  moot  a-td  forward  dm  J 

M Own  IM  Helicopter  Tevtrcm  Fort  Worth  T»«  I Wmd 
TtchrjHify  Jgumd.  mil  1.  Spring  1977.  p 10  16  1 1 >1*1  L 
A binary  o*  lb*  detrelopcnent  of  tome  windmill  bladr  bMum  « 
pinmtrd  Evidence  it  proetded  Piet  nonltnep  blade  twiyt  and  drnop 
tnoof  la  topboticaFad  aafod  dngn  with  leading  edge  camhe.l  mu 
uaad  in  yon*  targp-diavnatm  ITth-century  wndml  ratori  Location 
of  ftm  bfoda  cantar  of  grauity  and  tha  mam  war  tie*  tha  «i*rta* 
chord  atao  ocnaiwt  m torn  larga-diamatar  .Mon  of  that  pa  ad  Tha 
•nftoanca  of  Dutch  wmdmdt  dangn  on  wtndmrflt  compacted  m an* 
of  Dutch  aattfamanf  m A nurci  n avammad  **  L. 


A77  46902  Sapnented  and  aalf  admitting  wind  hrrbina 

rolora  P P Jordan  and  R.  L Goldman  (Martin  Mar  ana  Labor* 
tonal.  Baltimore  Md  I In  Imertocety  Ene-gy  Cony*,  won  Eng.naa> 
mg  Confaranra  1 Ttb  RfePt'ngton,  DC..  Aupjti  78 September  2. 
1977.  Procaad.ngi  Volum*  2 (A77  48701  73-44)  La  G.ang.e„l,. 
IH..  American  Nuclear  Society.  Inc..  1977.  p.  1676  1683  6 rail 
Contract  No.  EM!  1)  2613. 

An  avploration  hat  hean  made  of  tha  concept  of  aaroalattiealty 
aalf  ad|uiftng  rotor  blarlai  deigned  with  two  goati  m mind  on*  to 
keep  (at  comtant  rotor  RPMI  tha  rotor  torque  output  ettentialty 
comtant  automatically  over  a larga  range  of  wind  tpeedi.  two  to 
have  the  umtaedy  aerodynamic  torcei  act  at  damping  foreai  (rather 
than  at  flutter  producing  for  ceil  Practical  conudarationi  lead  to  a 
aagmented  blade  deign.  The  preliminary  reojttl  concerning  both 
performance  and  liability  ot  *ueh  btedei  are  eneourapng  (Author! 


A76  32426  M— W— I theory  and  How  rtvrm  far  wav' 

mMi  f S Stoddard  (Manachuerttt  Umvaruty.  Arnhem  Mr*  | 
Wmd  rachrwVogy  Journal  eel  1.  Spring  1677.  p 36  11  reft 

Tha  momentum  theory  eepremoni  for  paint  and  power  are 
dnruued  in  fetation  to  tha  vmoui  flow  ttatet  which  can  be  pretent 
on  a rotor  E rprnenc*  gamed  from  helicopter  and  autogyro 
operation  it  utad  to  gam  undemanding  of  the  flow  fwtdi  which 
cannot  be  fully  de*c I- bad  by  momentum  theory  Stabdity  and 
control  contrdaratmnt  are  (htcutMd  m tupport  of  the  emarpng 
interact  m defining  writable  f.ptt  marpm  to.  wmd  gammon 

I Author  I 
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NT*  IOUI‘1  Uniiad  Tachnoiogw*  Gorp  Wnkw  Lot**  Cam 

OIHUN  f AB  RICA  TION  AMO  T18T  Of  A COMfOMtl 
MATMIAl  WIND  TURBIN*  MOTOR  IIAM  fmat  R apart 

0 G GrtHa#  Jr  R I Gustation  and  l R M««  No*  1977 
1 85  p >ih 

(Contract*  NAS3  19773  1(49  26)  10281 

(NASA  CR  135389  DO£/NASA/9773  78/1  MS*R  7383) 

Avar)  NTIS  MC  A09/M)  A01  CSCL  10A 

Tha  aarocTynamic  daargn  structural  daargn  labncatton  and 
aliuctuial  (ailing  '*  dear,  rtowi  tor  a 60  toot  tong  Mamaot  mound 
litraiglaii/ apoiy  raam  matin  annd  turtana  rotor  blada  lor  a 
125  toot  diamatai  100  )W  wind  anargy  convara^n  aystam 
Ona  blada  an  'abmalpd  wtoch  mat  an  awodynamc  ahapa 
taqoiramama  and  was  atructuraMy  capahta  a 4 oparaimg  ondar  ail 
apaerbad  dasign  condrliora  Tha  tvaatornty  at  Mamant  wmAng 
larga  rotor  Dladoi  was  damonalratad  Author 


NTS- 12468* # National  Aaronautrea  and  Cpaca  Admmauaaton 
Law  a Raaaarch  Cantar  Qavatand  Ohio 

NASTNAN  UB<  70S  CYCLIC  Ri 880*188  AMO  7AT7SK8 
ANALYSIS  08  WIMO  TURBIN*  TOWBR8 

C C Chamra  P Manoa  J H Smclarr  and  J R Wmamdtoi  Ir 

its  Srath  NASTRAN  Utara  Cotton  1977  p 213  233  r*H  (Fta 

avail atjrlrty  aaa  N78  12443  03  391 

(Contract  1(49  2d)  10041 

Avail  NTIS  MC  A20/MF  A01  CSCl  208 

A procadura  » datcrOad  which  uaaa  NASTRAN  couplad 
with  latrgua  entana  via  a poatprocaaaoi  to  datarmma  tha  cychc 
raaponaa  and  to  aaaaaa  tha  laiigua  racial anca  Ifafgua  dial  ot 
wind  turbma  ganarator  Iowan  Tha  cychc  toad*  to  which  tha 
towar  may  ba  aobtactad  ara  antarad  adhar  ai  a qua*  alatic 
approach  thou^t  atatic  toad  subcaaaa  (R-gto  format  tl  — through 
tha  drract  dynarruc  raaponaa  (Rigid  formal  9)  laalaras  of 
NASTRAN  Tha  latrgua  entana  ara  apphad  to  NASTRAN  output 
data  Nora  arthar  ngto  format  throu^t  an  artamaBy  wratan  uaar 
program  ambaddad  m a poatprocaaaoi  Author 


WINO  TOWER  HEIGHT  ECONOMICS. 

0.  Bain. 

Alternative  Sources  of  Energy,  no. 29*  Dec. 1977* 
p.21-23. 


Asnen  FYierny  Form.  4th.  Aspen  Institute  far 
Humanistic  Studies,  1<»77, 

Solar  architecture  t proceedings  of  the 
Aspen  Eherqy  Forun  1977,  May  27,  2«,  and 
29,  1977,  Aspen,  Colorado  / editors,  Gregory 
E.  Franta,  Kenneth  R.  Olsm  ; graphics,  T. 
Michael  Manchester.  — Ann  Arhor,  Mich.  * 

Ann  Arbor  Science  Polishers,  cl97A. 
ix,  331  p,  t ill.  i 24  an. 

Includes  index. 

WIND  POWER  AS  A VIABLE  ENERGY  SOURCE 227 

Sun  H Luwy 

TA  Society  of  E^ineerino  Science. 

Rooent  advances  in  engineering  science; 
.SA3  proceedings  of  the  l*th  annual  meting  of 

wit  the  Society  of  Engineering  Science,  Inc.  / 

t?di  ted  bv  G.  C.  Sih.  — Hothlehm,  r»a#  . 
I^vigh  University,  cl077. 

Held  Moverher  14-1#?,  1077  at  nethlehon. 
Inclurles  bibliographical  referenoes  and 
index. 

1.  FhgineeriiKi—Onngresses.  I.  tehiqh 

CoRp, tat  tonal  aat hod',  of  rind  power  flj,  for  utiul  turbine  design  967 
by  S.  fsllna/t  and  A Iran*. 


TA 

5 

.S63 

1977 


Society  of  Ehgineerinn  Science. 

in  enninnerinq  sciences 
«*  l-’th  annual  motinn  of 
°f  ^tneering  Science,  Inc.  / 
£,  «•  C.  Sih.  - IVihiehr^.  r,  ; ' 
J^high  University,  CI077. 

Heid  Moverrhcr  14-1K,  1^77  at  nethlehon. 
irvS1UrtS  bibli0r7raphlcal  references  ar.i 
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N7t  236S  7f  Baton*  Ptcrftr  North  wggt  laba  Richlarvi  W»ah 
EFFECT  OF  Of  NERAU2E0  WIND  CHARACTf RltTICS  ON 
ANNUAL  FOAM  EBTIMATSB  FROM  WIND  TURRINF 
GENERATOR*  „* 

William  C am  Otl  1977  57  p ref* 

(Contract  EY  78  C 06  1*301 

IFNI  24361  Avan  NTIS  HC  A04/MF  A01 

A tarhnnjiia  it  p>*t«Ma<1  lot  aatimgtmg  th*  avaitga  power 
output  ot  a wind  tutbm*  uvng  th*  mean  annual  *ml  magrwturte 
Hourly  tannrl  tpawH  ware  eaaumad  to  hav*  a Reyia.gt'  frequency 
diatrdMition  w Inch  required  a amgle  paramatar  mput  Banad  upon 
a general  itiapa  lot  ma  and  tpaad  vartu*  machine  output  a 
generic  tat  of  curvat  mat  davatopad  to  attrmata  the  average 
power  output  o<  wind  tuitvnee  ERA 


(HNW  I /WIND  <1  Survey  nf  "*"<1  taraaarrwrat  fiald 

aroaramt  Oigtll  MM  (HjttHIc  T*  ifn  M.wthwr-i  I *»•  Fh  lilawl 
Wash  (11SA»)  May  1977  ( ottlrev  t F.V  76 1 ■«*>  1**0  Nip  IVp 


NIIS.  PC  A04/MI  A0|  . 

One  of  the  ohfrctivry  of  I hr  Wind  rbararternlK*  Prngiam 
Fie  mem  (Wt  PI  ) n to  identify  and  catalog  ranting  mrtCf»«logtial 
data  vtt  wIik  h might  he  innl  fot  model  yalidaiam  and  for  other 
Wind  Fncrgy  Converamn  Syatema  tWFCSl  Miatiey  A uiMa-k 
thn  propram  of  idenlifyinp  meteorological  data  vl'  h the  wleiitilica 
twin  and  caialopinp  of  field  programs  lhai  hast  used  e.ienosr  wmil 
meatutmp  networks  f ield  program*  with  mev~  ale  «m.t  networks 
are  identified  with  data  sets  that  migh<  he  ‘Uriah!  lor  site  Irwali/a 


tarn  techniques  Ihlrefetetnes 


Rrfrrenrr  via*  tpred  ttattattea  for  wind  turMnr  itrstga 

Jitsiuv  Cfi  . Ilsigraves  Wl  , Mikhail.  A Kieorgia  Inst  of  lesh, 
Atlantal  pp  l*»  1 1 19  I'  of  In  Proceedings  of  the  1977  annual  meet 
mg  of  the  Ameraan  Set  lam  of  the  Intrrnanonal  Solar  Energy 
Society  Volume  I,  Set  I -.ns  14—24  Reach.  C.  Fordyce.  F.  teds  I 
Cape  < anaseral,  FI..  American  Section  of  the  International  Solar 
Fnergv  Society  (|977t 

From  Solar  world  meeting.  Orlando.  Florida.  USA  (6  fun 

|977| 

See  <T)NF  77nr4it_P2 

Referent  e or  standard  wind  speed  distribution  statistics  are 
presented  hased  on  opresentalisre  low.  average,  and  high  variance 
cases  of  measured  Weihull  distribution  parameters  Result!  are  also 
presented  of  a sensitivits  analysis  of  the  dependence  of  wind  tnrtune 
performante  on  wind  lurhme  parameters  and  wind  speed  delrihution 
paramelets 


pow  iml**  from  on  A S Koo.*h*i  <N**  Vcvt 

»tt*  (Mi varsity  N-w  Ftttr.  N V I MW  TarAnoM*  WnU  ml  I 
Fait  1977.  p * to  * 

An  warm  u present  art  m Mow  two  iSHwant  warn  So™ 
th*  tarn*  average  wmrl  enukt  produce  ugn  tamlty  drtterenr  amounts 
n Power  horn  rnmpwaMe  mod  generator  systems  m tor  mat  mo 
ahout  asetage  mod  m the  area  rt  not  suite, mt  tot  ptwArtm. 
herarne  ot  topmyraptyc  aryl  seat,  features  Ever,  tnuwtedp-  cl  th* 
avroaga  mod  spewt  at  Me  prac.y*  lor  at, on  order  ennsder  *r-vo  does 
not  U.araotee  dmut.  prekrtm,  The  enUysn  a.ptwnwt  here 
pwmrt,  gNtu  WT.aary  hy  taking  mnd  vw.NN.ty  mto  amount 
Detarlwt  aoUysn  ot  mod  spewt  at  all  porenl.g  utas  m unwatnM 

w • 


locating  Areas  of  High  Wind-Energy  Potential  by 
Rarnotu  ObBOruaftoR  of  loNan  Gsomerphetogy  and 
Topography 

R W Marrs.  and  J Mar-wit? 

Wyoming  Unlv  . Laramie  1977.  23p  CONF-770921-5 
RIO/2343  5 Prtca  coda  PC  A02/MF  AOt 

The  purposa  of  research  undar  ERDA  contract  EY-76-S-06- 
2343  ta  to  davalop  an  officiant  procadura  for  inforrtng  wind 
characteristics  through  interpretation  of  aolian  landforma 
An  area  in  cantral  Wyoming  wit  chosan  a*  tha  tost  aita 
Tha  vita  contains  many  watl-davalopad  aolian  landforma 
and  ta  noted  for  its  high  winds  While  soma  member*  of  tha 
research  team  interpreted  satellite  imagery  and  aerial 
photos  and  gathered  field  data  tn  region*  o*  dunes  and 
blowouts,  others  compiled  all  available  climatic  Informa- 
tion and  collected  additional  data  via  low-altitude  flighta 
with  a specially  inrtrumented  aircraft  Observed  charac- 
teristics of  aolian  features  were  than  correlated  with  tha 
wind  data  Cause-and-effect  interrelationships  wet* 
identified  and  theoretical  models  were  tasted  as  possible 
eeplanations  to  tha  observed  relattonsfuos  Relationships 
which  proved  useful  in  tha  Wyoming  test  area  were  than 
applied  over  a broader  region  and  in  other  areas  of  the 
country  to  feat  for  regional  applicability  of  each  predictor 
(ERA  citation  03  0173*9) 
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Variable  speed  wind  turbine*  for  high  wind 
energy  conversions. 

Kllng.  A.  (Precessor  Luftfahraeug  System. 

Germany).  W«nd  Engng. . 1.  2.  1977,  pp.  141- 
196. 

Thi*  study  compares  variable  speed  and  con- 
stant speed  rotor  generator  systems,  and  shows 
that  under  certain  conditions  the  former  may 
extract  more  than  twice  as  much  useful  energy 
as  the  latter. 

Also  suggested  are  a rotor  configuration  having 
less  vibrational  problems  than  the  propeller  and 
a high  frequency  generator  specially  adaptable 
to  variable  speed  systems.  (A) 

WIND  FABRIC  DIAGRAMS  AND  THEIR  APPLICATION 
TO  WIND  ENERGY  ANALYSIS. 

B L.  DAVIS.  M W EKERN. 

Institute  of  Atmospheric  Sciences,  South  Dakota  School  of 
Mines  and  Technology.  Rapid  City.  57701,  U S A. 

J.  Applied  Me  ten.  ology  1977,  May.  16.  5,  522-531. 

By  means  of  the  Lambert  projection,  wind  vector  data  may  be 
plotted  onto  a frequency  map.  The  resulting  diagram  portrays 
the  "wind  fabric"  for  the  data  samjile  of  a single  station  or 
group  of  stations  By  using  a "swinging  plate  device,  the 
wind  energy  density  and  wind  power  can  be  calculated  for 
any  velocity  compass  tieadmg  sector  of  the  diagram  1 table. 

1 1 figures  5 references 


SOME  ASPECTS  OF  WIND  POWER  STATISTICS. 

JP  HENNESSEY.  Jr. 

Dejiartnient  of  Atmospheric  Sciences.  Oregon  State  Umv 
ersity,  Corvallis  97331.  U S A 

J.  of  Applied  Meteorology  1977.  February.  16.  2.  119 
128 

Some  of  the  problems  of  wind  power  statistics  are  discussed 
It  is  concluded  tfiat  the  most  accurate  method  for  computing 
the  total  mean  wind  power  density,  aside  from  using  the  wind 
observations  themselves,  is  to  use  the  general  relationship  be 
tween  the  expectation  of  tlie  third  noncentral  moment  and 
the  mean,  standard  deviation  and  skewness.  The  Wcihull 
model  is  discussed  and  found  to  be  a useful  tool  for  wind 
(lower  analysis  The  mean  and  standard  deviation  of  the 
wind  speed  are  concluded  to  be  the  minimum  statistics  nec 
essary  for  wind  power  estimates  Existing  studies  based 
solely  on  the  total  mean  wind  power  density  omit  much 
valuable  information  about  the  wind  power  potential  of  a 
site  5 tables  11  figures.  18  references. 

ESTIMATION  OF  WIND  SPEEO  FREQUENCY  DISTRIB 
UTIONS  USING  ONLY  THE  MONTHLY  AVERAGE 
AND  FASTEST  MILE  DATA 

W K WIDGER.  Jr 

Biospheric  Consultants  International  Inc.  Meredith  N H 
03253.  U S A 

J.  Applied  Meteorology  1977.  March.  16.  3.  244  247. 
Average  wind  speed  frequency  distributions  appear  to  be 
adequately  approximated  based  on  the  use  of  only  the 
monthly  average  and  fastest  mile  data.  The  method  is  based 
on  a square  root  transformation  of  the  speeds  to  an  approx 
imately  normal  distribution.  3 tables  3 references 
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Wind  Studms  in  Comple*  Terrain 

D M Hardy 

Caldnrnin  I Iniv  l ivcrmorr*  1 swipw*'  Livermore  Lab  May 

77.  TOp  OONF  770539  2 

UCRL-79430  Price  code  PC  A03/MF  A01 

The  developmenl  and  application  of  qeneral  methods  of 
wind  enerrjy  assessment  for  hilly  or  mountainous  areas  is 
described  The  island  of  Oahu  Hawaii  is  being  used  as  an 
initial  study  area  to  develop  procedures  useful  there  and  in 

Ollier  mountainous  ieqions  Numerical  model  i alrulations 
and  field  measurements  are  employed  in  stodymu  the  spa 
tial  anti  temporal  variations  of  wind  e nenjy  I nHi!  measure 
merit  and  model  results  show  very  stqntfic.H.t  wind  enerqy 
spatial  variations  occur  as  a result  ol  complex  terrain  A|> 
plications  of  the  methodoloqv  in  identifymq  loc.ilions  ol 
wind  enhancement  with  multi  meoaw.iU  [viwi-i  collection 
potential  am  rlesctihed  (ERA  citation  OP  0514101 
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WING-ENERGY  ASSESSMENT. 

Energy  and  Technology  Review,  June  1977*  p. 18-25. 

We  are  studying  wind  power  on  Oahu.  Hawaii,  to  develop  methods  of 
documenting  and  predicting  wind  energy  in  mountainous  region*. 
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Umvti v! y Fo»l  Coilmv  Coto. I In  Summo  Compulw  Svnutotun 
Confooice.  On  ego  III.  July  1*20.  1877  Proceolin^  IA78 
38776  16591  Montvvlr.  NJ..  AFIPS  Pin.  1977.  p 763  768  13 
lelv  Cooliol  No  E V 76  S-06  2438 

It  eppnoi  I he!  nonwncel  Hmidenont  iruy  provide  the  mod 
JCtoiete  and  economnel  meenc  to.  tne  Menoneol  ol  pfotpective 
«r««l  (***«*  yriwtd tion  Min.  nirnwHy  tv  i«yom  «Mth  vroyuUi 
IrVfMtn  A dmciipttiMi  « pmenlud  of  an  i«tt(i«  model  mt*ch  twt 
Imhni  «Wbf  «J  lo  h#iNr  «t)rt(«ry  yircilrrftiomot  Ififngiiphy  jut 
« ttrale  i«n|t  of  mrtntfotu^tiii  conrtilum  IimIuI  rnullv  •+*** 
niHU-nl  jijUfTMtil  will)  wmd  luiMwf  mtdMjftinnih  T hr  mvtH 
awiM^h  nwtilwlly  of  4 fully  cuuptiaj  iwnlNira  syjpin  of  tle«ly 
d«*lr  inomMilvn  *nri  rtMum  mi  Ntiah  l he  ptoyuev  <*r 

Minphtird  by  imihi  ten  ^f»Mly  end  e»pkM  lurbuftenc*’  The 
twi*  ilnneiMOfvil  verve*.  .«e  mudrl  employ  v 4 vtrrem  functam 
vhIm  it  y epieuerh  yytMCh  rv  more  cvtvttwenl  then  the  |N«nM»vr 
nMMTNiilum  niu^tnnv  for  2 D Huervct.  the  3 l)  vefMon.  vl«M  under 
dnebpiivrit.  icguMn  uve  of  the  momentum  cqurlo«t%  um  r 4 
vltceni  turn  Iron  *•  the  umm!  ventar.  itonuol  4ppty  to  3 0 G R 


Survey  of  Wind  Mooturomont  Fiold  Program*. 

M M O r g til 

Battell*  Pacific  Northwest  Labs  . Richland.  Wash  May  77. 

60p 

BNWL/WIND-3  Price  code  PC  A04/MF  A01 

One  of  the  obiectives  of  the  Wind  characteristics  Program 
Element  (WCPE)  is  to  identify  and  catalog  existing 
meteorological  data  sets  which  might  be  used  for  model 
validation  and  for  other  Wind  Energy  Conversion  Systems 
(WECS)  studies  A subtasH  of  this  program  of  identifying 
meteorological  data  sots  is  the  identification  and  catalog- 
ing of  field  programs  that  have  used  extensive  wind  mea- 
suring networks  Field  programs  with  mesoscale  wind  net- 
works are  identified  with  data  sets  that  might  be  suitable 
for  site  localization  techniques  t62  references  (ERA  cita- 
tion 03  003152) 


Annuel  Report  of  the  Wind  Character*  attics  Program 
Element  April  J976--June  1977. 

J V Ramsdell 

Bat  telle  Pacific  Northwest  Labs  . Richland.  Wash  Jul  77. 

138p 

BNWL/WIND-10  Price  code  PC  A07/MF  A01 

Battel le.  Pacific  Northwest  Laboratories  (PNL).  has  been 
providing  technical  and  management  support  for  the  Wind 
Characteristics  Program  Element  (WCPE)  ol  the  Wind 
Energy  Conversion  Program  since  April  1976  This  first  an- 
nual report  fo  the  Wind  Systems  Branch  (WS8)  ol  ERDA  s 
Division  of  Solar  Energy  describes  the  technical  progress 
within  the  Program  Element  from  April  1976  through  J»  ne 
1977  Within  the  Wind  Energy  Conversion  Program,  the 
WCPE  is  a service  element  to  provide  information  on  wind 
characteristics  to  those  involved  in  energy  program 
planning,  design  and  evaluation  of  performance  of  wind 
energy  conversion  system s(WECS)  selection  of  sites  for 
installation  of  WECS.  and  operation  ol  WECS  To  identify 
pertinent  wind  charactenstics  and  coded  and  present  that 
information  in  formats  that  are  usable,  the  WCPE  has  been 
divided  into  four  technical  areas  Design  and  Performance 
Evaluation  Site  Selection.  Presiting  Evaluation;  and 
Planning  and  Operation  (EFtA  citation  03  01 7380) 
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Wind  Energy  iwrnUm  Systewa*  Maaslsrtiirtiit 
Activity.  1475  smi  1474. 

Norherl  Parker,  and  Howard  ff.  . 

Federal  Energy  Administration.  Washington.  D C Ollice  oi 

Coal.  Nuclear,  and  Electric  Power  Analysis  Apr  77.  lip 

PB-145  123/SWE  PHce  code  PC  A07/MF  AOI 

This  report  contains  the  results  of  an  annual  survey  of  private 
(inns  engaged  in  the  manufacturing  and  distribute  ol  wind 
energy  conversion  system,  m the  United  State,  dunnjlhe 
years  1975  and  1976  Import,  of  sytiems  manufactured  ahrtmd 
for  distribution  in  the  United  State,  are  also  included. 
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Control  Syatam  for  Wnd-Powarad  Generators 

G J Krott. 

Saodia  Labs  . Albuquerque  N Me*  May  77.  tSp 
SAND-77-028  7 Price  code  PC  A02/ME  AOI 

In  a system  ot  wind-powered  generators,  a reliable  yet  in- 
expensive control  system  is  desirable  Such  a system 
would  be  completely  automatic  so  it  could  be  left  unat- 
tended for  long  periods  It  would  respond  to  electrical 
representations  of  data  such  as  bearmq  temperature, 
vibration,  wind  velocity,  turbine  velocity,  torque  or  any 
other  pertinent  data  It  would  espond  by  starting  or 
stopping  the  turbine,  controlling  the  loading  or  sounding 
an  alarm  A microprocessor-based  controller  capable  of 
these  functions  is  described  (ERA  citation  0?  04BP86t 

| 

| 

Q/t  Annual  review  of  fluid  nechsnics.  v,  9 / 

911  Hilton  Van  Dyke,  J.  V.  Wehausen,  John  L. 

.A6  I.urtley,  editors.  — Palo  Alto,  Calif.  : 

v.9  Annual  Reviews,  1977. 

509  p.  : ill.  ; 23  cm. 

Includes  bibliographical  references  and 
index. 

ISBII  0-82*13-0709-7 
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A theory  anr*  eiperimentel  investigation  of 
ducted  wind  turbinee. 

Lewis.  R.f.  . Williams.  J E.  ard  Ahdellghaffar. 
M.A.  (Newcastle  upon  Tyne  flniv. ) Wind  Engng. . 
I,  2.  1977.  pp.  104-125. 

Following  a general  introduction  this  paper  on 
ducted  wind  turbines  opens  with  a section  summ- 
arising the  main  effects  of  surrounding  a wind 
turbine  rotor  with  a suitably  shaped  cowl  or  duct. 
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2542.3  Alternative  natural  energy  sources  in 
,D38  bui  ldinq  design  / Davis  t Schubert.  — New 
1977  York  : Van  Nostrand  Reinhold,  (1977],  cl974. 
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SIX  WIND  POWER 101 

6.1  Power  available 

from  the  wind 10  3 

6.2  Wind  velocities 

on  site 103 

6.3  Components  of  a 
uind  generated 

power  plant 10  5 


WIND  POWER  FOR  HOME  HEATING 
E.F.  Lind9ley 
Popular  Science 

Vol . 211,  no.  5,  November  1977, 

p.  62-66.  What’s  the  least  costly  and  frost 
effective  way  to  use  the  wind’s  er- 
ratic power?  The  direct  production 
of  heat  by  churning  confined  n;r, 
thinks  Clarence  Kenney,  72-year- 
old  retired  turbine  enginoe*-.  who 
has  spent  the  past  several  years  de- 
veloping and  testing  su  S a wind 
powered  heating  system  for  his 
home. 
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Electrofluid  Dynamic  (EFD)  Wind  Dridtn  Generator.  Final 
naport.  September  1.  1975  -Septemb  r 15.  1978. 

J E Minardi.  M O Lawson,  and  G Williams 
Dayton  Univ  . Ohio  Research  Inst  Oct  76  90p 

C^A«n  UDRI-TR-  76-67.  NSF/RA-761350 

COO/4130-77/1  Price  code  PC  A05/MF  A01 

The  study  and  lesl.ng  of  an  electrolluid  dynamic  (EFD) 
wind  driven  generator  are  reviewed  The  EFD  wind  driven 
generator  directly  converts  wind  energy  to  electrical  ener- 
gy  without  moving  parts  except  possibly,  tor  directing  it 
into  the  wind  A theoretical  analysis  is  presented  of  the 
EFD  wind  driven  generator.includmg  a computer  study  of 
electric  field  geometry  and  an  analysis  of  charged  colloid 
p reduction  requirements  Experimental  data  obtained  with 
the  EFD  test  r.g  and  a small  wind  tunnel  designed  and  built 
tor  this  program  are  described  Future  plens  are  also 
detailed  (ERA  citation  03  OOOS57) 
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A 78  40362  ItacirottuM)  dynwmc  /EFD/ 

pneiMoi  rM«h  J E Mmwdi  w«l  M O l iw#n  (D«vto*>. 
UrttvrfVil i.  O^ylun,  Ohwl  In  Rttwl  <n  •n9,nt*f **9 

iciancc.  fiucMitiiv  ol  lh«  Fourteenth  Annual  Mwrtmg.  Bethlehrm. 
P,  Novembei  14)6.  19/7  (A 78  40301  17  31)  Bethlehem.  Pe 
L eli«/>  Uiuvervty,  1977.  p.  1237  1247  10  left  Conlrect  No 


Eli  1 114130 

I he  theuty  ol  etectiolluid  dynamic  (EFD!  enrol  ^iw«*or.  t. 
Uned  on  en  intimete  con4>met>on  ol  eerudynemK  end  elertreel 
umuderatiom  It  ha.  been  ihuwn  by  Minardi  (19661  that  a 
tuu.ev.ful  EFD  generator  muil  use  colloid  |iarticl«  to  achieve 
reatonable  ellicienciee  The  bauc  equation.  ol  the  theory  commute 
a combination  ol  the  rdalnm  ol  the  ideal  ermd  converter  theory 
pro  voter  I by  Bet/  11927)  ard  the  one  rtimerwonrl  EFD  theory 
developer)  by  l aw  Kin  et  el  (19611  lor  charged  partidec  The 
performance  ol  the  EF  0 wind  generator  at  a I unction  ol  mobdity  n 
thorn, 1 HI  a graph  The  performance  characlerntct  lor  an  EFO  whh) 
driven  generator  rnwte  ol  1 It  tubei  are  alw>  prevented  and  * lei  it  ion 
H given  to  a computer  eludy  ol  Mutable  EFO  wind  generator 
contiguratione.  G ^ 


0.  D.  Sittler 

ABSTRACT: 
Co  assess 


TJ  Agriculture,  birmass,  wind,  nnw  fViveloprKnts 

810  : joint  conference,  American  Section, 

.S<?8  International  Solar  Ener./y  Sociotv  and 

1076  Solar  Fnorrjy  Sociotv  of  Canada,  inc., 

v.7  Aurjust  15-20,  1976,  Winninoq  / editor,  K. 

W.  IVjer.  — Cape  Canaveral,  Fla.  j American 
Section  of  the  International  Solar  FYterqy 
Society,  cl976. 

ENERGY  C0NTLNT  01  HINDS  IN  THE  HIGH  PLAINS  243 
REGION  OF  SOlfll IWLST1  RN  U.S. 

Winds  at  Portales,  New  Mexico  are  being  studied 
the  amount  of  wind  energy  available  and  its 
distribution  in  time.  The  analysis  Includes  the  effect  of 
short-term  variations  in  wind  speed,  or  gusts,  in  the  cal- 
culation of  total  energy  content.  Data  collected  between 
November,  1975  and  April,  1976  indicate  that  average  wind 
speed  exceeds  4. 5 m/sec  (10  MPH)  for  9.6  hrs/day  on  the 
average.  During  these  hours,  the  average  energy  flux  per 
day  is  about  2.2  kwhr  per  square  meter.  Sequences  of  4 or 
5 days  having  energy  flux  less  than  1.0  kwhr  per  squar“ 
meter  seldom  occur;  thus,  wind  could  supply  energy  in  this 
region  on  a regular  basis  with  the  help  of  energy  storage 
or  through  procedures  which  match  energy  demand  to  times 
when  wind  energy  is  available.  Data  collected  at  this  site 
probably  apply  to  a large  area  in  the  high  plains  region 
of  Southwestern  United  States. 


A77  49091  Wind  wwigy  tutulvi  lot  log*  «uyi  ol  wind 

turbine.  New  En^end  end  Centrd  US  region.  C G fo.tu. 
(Gcuigie  Inttitute  ol  TeUmotogy  Attent*  Go  I In  Shanngth*  tun 
Sore  technology  m the  vwentiev  Proceeding  ol  die  Joint  Con 
♦nence  Winnipeg  Canada  Aupnl  IS  20  1976  Volume  7 (A77 
48910  23441  Cepe  Ceneverd  Fig..  Inter netiongl  Solar  Energy 
Society  1976.  p 268  288  NSF  Grant  No  GAER  76  00647 
Contract  No  EI401IS108 

The  performance  chetecteri.tic.  have  been  tanulatud  tor  Urge 
dope' e-d  aereyt  ol  600  kW  1600  k W wind  turbine,  produi mg  power 
and  leading  it  directly  mto  the  New  England  or  Central  U S utility 
drMributiun  grid.  Time  itudwi  tbow  that  m goad  wwid  envHun 
menu  the  600  kW  gcneietar.  can  average  Ion  en  annuel  be.nl  up  to 
240  kW  mean  power  output  end  the  1600  kW  yrnei  etcrfl  cen  eveiegr 
up  to  360  kW  mean  power  output  Better  performance  level  aging  up 
to  470  kWI  it  obtained  however,  by  en  1126  kW  • Hid  power  unit 
deigned  to  operate  et  lower  wind  tpeed.  The  beneticiel  ettect  ol 
operating  targe  ditpetw  arrayl  ol  wind  turbine,  it  that  aiwiabla 
power  output  can  be  vcieaud  •!  Wind,  are  not  Wowing  over  urw 
pert  ol  tht  ariay  dieut  ere  they  a uver  me  uthei  part  ol  At 
array  I new  .ludw.  , rlc ate  mat  whkj  power  jearlabiM,  h eel,  ol 
200  kW  per  1126  kW  generator  aeeie  77X  to  93V  depending  on 

teaton  ReaMjnaWy  stead,  h«^i  wind  power  m ante  end  hr^i 
alter  noon  peek  wind  power  a Sommer  Iconetpuesdmg  to  peek  m 
conditioning  load)  mean,  that  pgmlicaiit  peek  toed  dnpei  wment  can 
be  adoeved  without  uu  ol  si  or  age  i Author  I 


Wind  Enargy  Mission  Analysis  Final  Report. 

U A.  Coly 

Lockheed-Caiitorma  Co  . Burbank  Sep  76.  608p 
SAN/1076-1/1  Price  coda  PC  A99/MF  A01 
Maps  ol  wind  power  densities  are  presented  covering  the 
Untied  Stales  and  Territories  Each  region  is  assessed  in 
terms  ol  available  wind  power,  its  distribution  over  the 
land,  and  ils  frequency,  deviation,  and  strength  A matrix  of 
energy  users  and  their  applications  O'  wind  energy  conver- 
sion systems  is  assembled  and  evaluated  to  select  those 
combinations  which  have  the  highest  potential  in  terms  ol 
nationwide  impact  The  high  potential  applications  are 
analysed  in  depth  to  determine  degree  ol  market  penetra- 
tion. perlormance  and  cost  goals,  marketing  channels,  in- 
centives to  implementation,  and  institutional  constraints 
An  initial  assessment  ol  public  acceptance  was  performed 
during  the  course  ol  the  study  which  is  analyzed  and  re- 
ported Widely  varying  scenarios  are  postulated  to  develop 
extreme,  yet  -ossible.  limits  ol  implementation  rates  The 
effects  ot  these  implementation  rates  are  determined  as 
they  pertain  to  production  rates,  supply  of  critical  materi- 
als. land  usage  capital  requirements,  environmental  pollu- 
tion. electrical  energy  generated,  tossil  tuel  saved,  balance 
ol  trade,  net  flow  ol  tree  energy,  and  energy  payback  tune 
(FRA  citation  02  058924) 
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Wind  Energy  Mission  Analysis  Appendix. 

Lockheed  California  Co  . Burbank  Apr  /6  ?fjBp 
SAN/1075-1/2  Price  code  PC  A12/MI"  AMI 


Appendices  include  information  on  fhe  average  power 
density  of  fhe  wind  for  the  U S and  <ts  tc.  r. lories,  charao 
teristics  of  the  vertical  axis  machine,  structural  analyse 
details,  aerodynamic  analysis  cost  factors  for  WTC,  cos 
model  evaluation  of  utility  applications  industrial  cost  ot 
electricity  national  impact  of  WECS  public  acceptance 
and  environmental  issues  (FRA  citation  02  058925) 


Wind  Energy  Mission  Analysis.  Executive  Summary. 

Lockheed-California  Co  . Burbank  Oct  76.  32p 
SAN/1075-1/3  Price  code  PC  A03/MF  A01 

The  Wind  Energy  Conversion  Branch  of  The  Energy 
Research  and  Development  Administration,  undertook  the 
task  of  determining  the  economic  viability  of  wind  energy 
conversion  systems  (WECS)  A contract.  AT(04  3J-1075 
Wind  Energy  Mission  Analysis.'  was  awarded  to 
Lockheed  early  in  1975  and  completed  early  in  1976  The 
results  of  this  study  are  cohdOASed  ind  Summanyed  In  this 
executive  summary  to  provide  an  overview  of  over  850 
pages  of  report  sod  appendices  and  over  1.000  pages  of 
processed  wind  data  (ERA  citation  03  017383) 


Development  of  a Wind  Energy  Site  Selection 
Methodology.  Progress  Report.  3 May--3  December  1976. 

B E Freeman.  P C Patnaik.  and  G T Phillips 
Science  Applications.  Inc  . La  Jolla  Calif  1976.  152p 
RLO/2440-76/4  Price  -ode  PC  A08/MF  A01 

The  components  of  the  site  selection  methodology  and 
the  method  of  Empirical  Orthogonal  Eigenfunctions  for  the 
identification  of  recurrent  meteorological  patterns  in  the 
climatological  data  are  described  Several  faster 
meteorological  computer  codes  are  compared  The  further 
development  and  testing  of  the  primitive  equation  models 
(the  SIGMET  family  of  codes)  are  described  This  consists 
of  developments  which  will  permit  calculations  to  be  per- 
formed more  rapidly  (through  partial  implicltiyation)  and 
more  accurately  (through  improved  physical  models)  (ERA 
Citation  02  058939) 


Sites  for  Wind  Power  Installations  Wind  Tunnel 
Simulation  of  the  Influence  of  Two  Dimensional  Ridqes 
on  Wind  Speed  and  Turbulence  Tabulated  Expeomental 
Data  Proqress  Report.  June-  November  1976 

n N Mernney  V A Sandborn  ft  I R Rouwf»**ostev  and 
M A Mirfei 

Colorado  State  llmv  Fort  Collins  Dept  of  Civil 

Engineering  Dec  7ft.  70p 

RLO/2438  76/1  Pr  ice  code  PC  AH4  MF  A01 

In  the  second  pa»1  of  the  repod  on  the  wend  field 
developed  over  two  dimensional  model  hills  ewpenmental 
data  are  presented  in  tabular  form  The  objective  ol  Ibis 
research  was  to  increase  technical  capacity  In  locate 
favorable  wtn.l  system  sites.  r»-duce  iiocedamfy  in  the  pre 
dictioo  or  validation  ot  tbe  characteristics  ot  sites  and  thus 
assist  in  the  sizing  and  performance  prediction  of  wind 
systems  The  research  included  evaluation  ol  low  speed 
aerodynamics  over  terrain  and  boundary  flow  condition* 
over  ridqes  by  means  of  wind  Lionel  model mq  Measure 
mrnts  repoded  have  heec  completed  over  triangular  and 
sinusoidal  shape  lulls  of  wind  speed  static  pressure  vana 
bon  and  turbulence  intensify  Mill  aspect  ratios  studied 
range  from  e*|.  1 / Sub  ? to  evp  1 / sub  6 with  some  data 
available  a*  e»p  1 / sub  PO  (FR  3 citation  OP  0514001 

N77  22919#  Pacific  Nnntumi  late  Mv-Mand  Wash 

MATHf  MATICAl  MOOtlINO  Of  TOPOGRAPHIC  flff CTS 

or  wino  inirov  tvtTfMt 

8 E F r mm  man  Apr  1978  28  p t«f  it  ir»t#rn 

Symp  on  Wind  fnngy  Sytl*fm  CimNdg*  UK  7 Sap  1978 
I Contracts  E<45  11  1830  NSF  C 1008  Gram 
NSF  AER  75  00834) 

(BMWl  SA  5935  Coni  780909  31  Avail  NTIS 

MC  A03/MF  A01 

M*fao*alngaal  phanomnna  taking  ptaca  m rag torn  romparaM* 
to  ft>#  dfStanca  bat i appa  synoptic  waatHar  station*  i appro* at aty 
200  km|  and  «n  tha  »mmad»ata  yictoitv  of  tha  wadmJ I vfa 
I appro »wnataty  1 km)  ara  coondand  Compita  coda*  «a»a 
dovatapad  lor  aarti  ol  tt»aaa  fag»ma«  and  caAruftationa  of  and 
Roar  ova*  cnmpAaa  ta*»a*n  hava  haan  parfo*n*ad  Raautta  of  aonia 
of  tt»a  nond  calculations  a*a  praaamad  iftust'a'mg  in#  at fart*  of 
tarram  on  and  anargy  pmantiat  ERA 


A77  49U9J  PtHoaa.  mnnlMMI—  °*  mm*  u‘rb*n**  * M 

Fu„„w,  H Gnb.il.  and  R a Oman  (Giumman  A«u*pw.«  Fluid 

Uyiwnu  LabunUKy  MW  NYI  in  Shaimg  Ih. ,wn  i«U. 
.trchnuluyy  in  It*  *€».•»..»  Prue.ad.ng*  ot  tfw  *«••*« 

W.I..H-M  Canada  Augu*.  lb  20.  19/6  Votoma  7 (A/7 

4Bti10  23  44)  Cjpr  Ctns—td.  Hi,  IniifiMlionil  Soi^f  fciwrWY 
b.M,i«ly.  19/b.  p J04  31b  9 .rl*  Conti — I No  till  II  2b >6 

Ih,  Ditto*.  Au^.w.iied  Wind  Tuib.i*  (DAWTI  i*  ■>«*«» 
co.«|M  lot  .educing  H*  <•“»'  M«  “**'1"'  **»"  ,h* 

ditto*!  conl.ul*  Ihe  expamion  ot  lu.b.iw  «»hau*l  «ow.  p.uduc.ng  a 
Imjhly  *ubaiino»phe»ic  p<e**u.«  at  the  «**»•«•  ,h«  to*'  *MMC 

p.e**...e  .»du.e*  ma**  »•«>•  «•“«*  ,h*  ,U,ta~  *’  ‘ 

convent  tonal  lurb.iw  design  ot  it*  one  dianwte.  Two  co»l  eltestwe 
model  coni  igu.  el  ion*  wme  e.e.m.w.1  m it*  w...d  lonnel  one  out* 
the  enetgelH:  external  wind  to  prevent  wperetion  ot  it*  diltuv*  * 
inte!  net  buond*  y leyw.  while  I he  ultiei  u*e*  h.tfi  Idl  enloil  contour* 
to.  the  ditto*,  well  Oft*  The  wine  lonnel  te»u  heve 
elmu*l  e doubling  ot  wind  puwe.  exueclwn  cepebd.ty  to.  EiAWU 
uimiMMl  lu  uxivwHiuimI  iu.'l*rM» 


[ 
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A/7  49899  fluid  dynamic*  ot  ditto**.  augmented  wind 

to, bins,  b L Gilbett.  R A Omen,  and  <C  M Fo.*m*n  IGiommen 
Aerospace  Fluid  Dynamic*  Laboratory.  Baihpeg*.  N V I In  Intel 
vicNty  Eiwigy  Conea.Pu.1  tngmeenn®  Conte*ence.  12th.  Warning 
ton.  D C . Aiityiist  28  Septen.t*.  2.  t977.  Proceedings  Volome  2 
(A77  48701  23  44|  Le  G.enge  Paik  III  . American  Nuclae.  Society 
Inc  , 1877,  p.  16b I I6b9  6 let*  Contiect  No  till  II  261b 

The  Oilluw.  Augmented  Wind  Toibn*  (DAWTI  it  on*  ol  It* 
advanced  concept*  being  mvettigated  to  imptove  the  economic!  ot 
wind  eneigy  convenient  *y*tem*  (WfcCSI  Application  ot  modem 
boondaiy  layei  contiol  techmqoe*  ha*  ledoceil  It*  *oiface  atea 
ieooi.en*nt*  ol  an  eltioent  diftoiei  by  an  oidw  ol  magnilude  Many 
paiamelei*  that  ettect  the  peitoimence  ot  the  dittoiei  *y*tem  have 
teen  examined  in  email  tcele  wind  tunnel  le*l*  Willi  a tamily  ot 
compact  ditluwi*.  uving  *cieen*  and  cenleibudie*  to  *iuadale  tf* 
preserve  ot  a lolbnw  Flow  Iwlit  »oivey*.  oveiall  peitoimence  tl* 
ettect  ot  gioond  pi  ox  unity,  and  It*  piotpect*  to.  tu.lhei  impiove 
nwnt  aie  described  The  be*elme  conli*Melion  i*  a conical.  60  ileg 
me  toiled  angle  dittuie.  with  an  aiea  latio  ol  2 78  contiolled  by  two 
tangential  ugcction  viol*  Thi*  tn*t  ipine*  at  ion  DAWT  can  pvovide 
atviut  twice  It*  powei  ot  a conventional  WfcCS  with  tlw  tame 
toibnw  dianwiei  end  wind  fccononoc  etnmale*  ilxiw  Ibel  Iho 
DAW  I I an  be  e*  much  e*  60%  cheapei  then  convent  icinel  WtCS  loi 
the  tame  leled  powei  (Aothoil 


Arrnd*  uaniic  pel  for  matter  of  wind  lurhim-s 

WiImiii  K I . I MMH8,  I*  US  olid  Waftv*  S N 
Oregon  Stale  I niv  . li  S A . Jun  /V7ft.  /M/>/> 
(NSI/RA-760  22H)  (PB-2Wnt9f. 

I Ins  report  summarizes  the  state  »f-lhc  art  of  performance 
prediction  methods  lor  both  hort/onlal  and  vertical  axis 
wind  turbines  Strip  theory  methods  for  hon/ontal  axis 
wind  turbines  are  evaluated  for  various  lip  loss  models  A 
eompartsur  of  these  tip  models  is  developed  for  Ihc 
I K DA  NASA  MOIX)  rotor  Flic  occurrence  t>f  multiple 
solutions  in  strip  theory  analysis  is  discussed  and 
illustrated  The  performance  of  high  solidity  turbines  such 
as  Ihc  f halk  design  also  is  discussed  The  configuration 
and  perf  irmanee  of  opiitnum  hori/ontal  axis  wind  turbines 
arc  jddressed.  Optimization  schemes  arc  developed  and 
discussed  and  comparisons  with  ihc  MOD O rotor  arc 
made  Performance  at  off  design  conditions  is  also 
examined  The  final  two  ch  - leal  with  performance 
prediction  methods  lor  vertical  axis  wind  turbines  C hapter 
4 develops  the  performance  model  for  the  Darricus  Kotor 


F«b  1976  S67  p ,.H 
(Conned*  NAS3  10094  t(49  261  IOIOI 


I NASA  CR  134937  R 1382  OOf/ NASA '9404  76/21 
NfIS  HC  A24/MF  A0I  CSCl  I0A 
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In  8*  conceptual  design  ;<U  several  I wind  uw, 
hi.  *v»l*m*  (WGSl  co.ihgui«.ton*  mil ^W.vxlwl  «K]  m.  ^o.*^, 

^ *ly  *Wil«.««i.w  was  MRm.wl  hi  U*  opiimi.aliun  l.s* 
^ '-""Mpt  «•»  opiom/wi  ul*«g  a pa.amat.*  c oirmolm 

(NPNI  to.  .hw  „w  piwimmaiy  £1 

d*,,‘  “•*•>  raou.mma.uv  avalualw..  task  ..amiiwa  ih. 

•ojnomx.  ope.ano.ial  and  mu.iulxmal  1-10.,  *««  th.  W(,s 
'***1  •n*“«mina..l  and  p.uv«tod  aikl.im.iai  gn«lanca  to. 
lha  pral.mK.aiy  daogn  ello.1  Rmull*  ol  II*  con.  .m.„al 
imk  Kxhcalad  lhai  a io»o<  op«.almg  al  cu.ni.ni  ^ j,,V(0g 
an  A„  gm*.«o.  Ih-oogh  . g«a.  l..n»m.»*o«  ,*  ,h«  „m>l 
■Itociwa  70S  co.dgjuia.Kjn  II*  op.Ki.oalw..  l.o  „v,K.*  *d 

nd7  ,^'xw  * T '*,mU  ‘0‘  ,h* 

* 4W  ,a.wg  to.  m.  h^h  pow..  WGS  Ao.ho. 


N77  220371  Fn*»gy  »nd  Dfvf*opm#ni  Ar1mmr%ir»t»on 

Withinyton  D C 

COMPARISON  OP  OirriRINT  WINO  INF ROY  CONVER 
SION  SVSTCMS  PARTI  THI  NOAH  STSTIM  COMPAPf  O 
WITH  THI  UlRICH  HUTTIR  SYSTEM 

1976  10  p '*•* 

IContrKI  1129  2>  35331 

(Rf  P Iran*  204  Pi  II  Avail  NTIS  MC  A02/Mf  A01 

The  inalyui  a mafia  w*thin  tha  ('  a-newo-fc  ol  struct  ifa* 
components  winch  ■'«  generally  important  lot  wind  enetgy 
system*  Advantage*  ami  disadvantage*  ara  evaluated  horn 
technical  viewpoint*  (type  of  conduction  novelty  cuecepntHuv 
to  laitijre  ease  ol  repair*  maintenance  requirement*!  a*  well 
a*  m term*  of  expected  power  performance  manufacturing  co*t 
and  economy  *** 


N77  246204  Sonetiil  Analytic*  ln*t  >nc  Dalla*  Tex 

BARRIERS  TO  THE  USE  OE  WIND  ENEROY  MACHINES 
THE  PRESENT  LEG Al/ REGULATOR V REGIME  AND  A 
PRELIMINARY  ASSESSMENT  04  SOME  LEGAL/ 
POLITICAL/ SOCIETAL  PROBLEMS 

Rita  Talk  Taubenfeld  and  Howard  J Taubenteld  Jul  1976 
1 59  p rel* 

(Grant  NSf  AER  75  183621 

(PB  263576/1  NS4/RA  7604221  Avail  NTIS 

HC  A 08/ ME  AO!  CSCl  I0B 

The  pre*ent  *tate  of  law  and  regulation  at  a*  level*  of 
government  that  may  affect  wind  energy  machine*  r*  analyzed 
Alto  analyzed  and  a**e**ed  it  the  ttate  of  analogout  and  related 
law  and  regulation  requirement*  at  vanout  levelt  of  government 
and  international  rule*  at  wind  machmet  grow  larger  and/or 
are  need  in  arrayt  It  tuggettt  tome  potential  impact*  of  tti* 
development  of  wind  bated  power  technology  on  telected  atpect* 
of  the  American  economy  particularly  on  the  energy  delivering 
utrlitiet 


TJVIO  SH8  /<?7fc  V.  7 

A 77  49067  Wind  electric  convert! on  uttlumg  field  modu 

lated  generator  ryttem*  R Remekumer  (Oklahoma  State  Umvertity. 
Stillwater  Okla  l In  Sharing  the  tun  Solar  technology  m the 
wventiet  Proceeding*  of  the  Joint  Conference  Winnipeg.  Canada 
Anqutt  1670  1976  Volume  7 <A77  48910  71  441  Cat-C^e,...- 
41a  International  Solar  Energy  Society.  1976.  P.  215729  74  raf*. 
ERDA  tupported  retearch.  NSE  Grant  No  AER  7600647.  __ 

Variable  ipeed  conttant  Irequency  wimEelectnc  tyttemt  operate 
at  a conttant  tip  tpeed  ratio  with  varying  wind  tpeedt  and  ar  able  the 
extraction  of  a Part  of  the  energy  gulled  by  conttant  tpeed 
conttant  frequency  tyttemt  Thit  paper  detrr.bet  the  .enable  weed 
conttant  frequency  wind  driven  field  modulated  generate-  tyttem 
under  development  at  Oklahoma  State  Umverpty  wontored  by 
EROA/NS4  Propoted  control  «-hem*t  end  the  experimental  re 
teerrh  program  underway  are  briefly  d-tcutted  Thete  tyttemt  apoeer 
to  he  mott  a trr active  m the  tmaH'  110  to  50  kWI  and  ’100  kW  tcele 
(50  to  750  kW)  u/et  end  for  ute  in  large  capec  ty  multicolor  on  one 
tower'  concept*.  (Author I 
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Sep  1976  65  p 
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Wind  turbine  conhgu-eton*  that  would  lead  to  generation 
of  elect neal  power  m a coal  affective  manner  were  coneWored 
AM  poetrble  ove'aa  eyetem  con*gurgtione  operating  mo  dee  and 
tytifyitsEn  co^ccpti  vviiuiiid  te*  icc^cil  (vM0iitY 

•4vl  rompfliWiry  wtlh  utiMy  nctwoftf  M M Foe  tconofTRC 
•tTr#rt»v«n«t s A opVi«niitV«n  con  putfr  cO<1«  •> •• 

to  dofrfms no  rho  cmf  •onvt’wry  ol  v^o  vtnoua 
foot •* d VtHrt  MtabMh  ttM  configuration  and  dnig n condrtwm 
rtiot  wouM  rwmmiw  »h#  gtfWfiftd  t^rgy  coats  Tht  p»ttimim»y 
d#«6gn«  of  both  • 500  kW  unrt  and  • 1500  fcW  unit  opsK»t*ng 
«n  • 12  mph  and  10  mph  mffiar  satnd  apaad  iWpiCHwfy 
davalopad  Th#  rai*>nai»  ampioyad  and  tt»a  hay  findtngt 
ara  lummaind  Author 
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A77  49090  Thr  ute  of  built  form  to  erdience  the  output 

of  wind  collector*  0 R Coon  key  IO**^>  Retearch  Contultmf. 
Hart  unite.  N M I In  Sharing  The  tun  Sole  technology  in  the 
•wen tie*  Proeeedmgt  of  the  Jomt  Conference  W.nn.peg  Canada. 
Auguit  1520.  1976  Volume  7 (A77  48910  23 44»  Cepe  Canaveral. 
Fla,  International  Sole  Energy  Society.  1976.  p 253  267  14  rel* 
Building*  oftan  give  rite  fo  extreme  wind  velocitie*  at  ground 
level,  especially  when  there  it  an  open  area  for  the  wind  to  pat*  . 
throutp  Tbit  paper  contidert  the  pottrbrlity  of  utn/mg  the  wind 
ductmg  capabilities  of  built  structure*  in  an  attempt  to  gen  better 
ute  of  end  increemd  energy  output  from  wind  energy  conversion 
tyttemt  Attention  it  given  to  the  mtrgretion  of  vend  col  lector 
tyttemt  with  buildings  The  veietian  of  heed  wind  collector  output 
with  vwet'on  »n  wind  direction  it  ttixhed  end  method*  for  rerfczcing 
wind  problem*  eourd  buildings  ee  exemvwd  6.J 
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A COMPUTER  PROGRAM  TO  CALCULATE  ANO  RIOT 
WIND  GENERATED  STORED  ENERGY  AT  CONSTANT 
CONSUMPTION 

EMI  Vehnote  Jun  1976  46  p 

(A0  A07997  7 OREO  TN  76  151  Ava4  NTIS 

HC  A03/Mf  A01  CJCL  09/2 

A computer  program  he*  been  detruded  whv  h give*  preited 
and  plonerf  output*  of  the  quantity  of  wmd  generated  energy 
remaining  m a storage  tyttem  under  given  condrhont  The  program 
permit*  simulated  venetmnt  of  storage  caparrty  constant 
eieclurei  load  end  conversion  efficiency  by  trmple 
.late  changes  Further  aReretmnt  to  the  program  itself  are 

detailed  to  adept  4 to  carry  Out  amde*  tdcdaixx*  for  wmd 
turbmas  of  various  tua*  of  construction  The  program  hat  been 
tested  by  trmuletmn  of  a hypothetic  xl  system  of  energy  product*)" 
stored*  end  con*.,mprmn  R n planned  rtiar  as  preebehon*  w4l 
be  compered  wdh  dale  Ohtemed  from  an  expeumental  program 
Currently  « progress  Author  -GRAl 
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810  : joint  conference,  American  Section, 

.S'18  International  Solar  Enemy  Sociotv  and 

1976  Solar  Energy  Societv  of  Canada,  iic., 

v.7  August  15-20,  1976,  Winnipeg  / editor,  K. 

W.  IVier.  — Capo  Canaveral,  Fla.  t American 
WIND  Section  of  the  International  Solar  Energy 
Society,  cl976. 

PRELIMINARY  ASSESSMENT  OF  THE  POTENTIAL  180 
FOR  MEDIUM  AND  LARGE  CAPACITY  WIND  GENE- 
RATORS USED  AS  FUEL  SAVERS  FOR  AC  DIESEL 
BASED  POWER  SYSTEMS  IN  ONTARIO 

SOME  LEGAL-INSTITUTIONAL  IMPLICATIONS  OF  19S 

OFFSHORE  WIND  ENERGY  CONVERSION  SYSTEMS 

WIND-ELECTRIC  CONVERSION  UTILIZING  FIELD  21S 

MODUS  .Al  ED  GENERATOR  SYSTEMS 

SYNCHRONOUS  INVERSION  - CONCEPT  & APPLI-  230 
CATION 

THE  USE  OF  BUILT  FORM  TO  ENHANCE  THE  OUT-  253 
PUT  OF  WIND  COLLECTORS 

THE  APPLICATION  OF  WIND  POWER  SYSTEMS  TO  289 
THE  MINNESOTA  POWER  AND  LIGHT  COMPANY 

DIFFUSER  AUGMENTATION  OF  WIND  TURBINES  304 

LARGE  W1NDPOWER  SYSTEMS  INTEGRATED  WITH  317 

EXISTING  ELECTRIC  UTILITIES 

SELF -REGULATING  COMPOSITE  BEARINGLESS  328 

WIND  TURBINE 
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An  economic  evaluation  of  email- scale  wind 
powered  electric  feneration  systems. 
Obermeier.  J.  L.  and  Townes.  H.W.  (Montana 
State  Urtiv.  . U.S.A.).  New  York,  ASMK.  1976 
4pp.  (ASMK  l'aper  76- WA/Kner- 1). 

Presented  is  an  economic  evaluation  of 
several  commercial  wind  powered  electric 
feneration  systems  of  the  type  wi  ich  could  be 
used  by  an  individual  home  owner.  A system 
includes  a wind  plant,  tower,  storage  Itaitcry 
and  d-c  to  a-c  inverter.  The  analysis  consid- 
ered a total  of  12  different  system  configurations 
The  evaluation  of  energy  output  was  based  on 
wind  speed  data  for  several  locations  in  the 
state  of  Montana.  Tlie  analysis  can  be  extended 
to  other  locations  on  the  basis  of  mean  annual 
wind  speed.  The  result's  of  the  evaluation  in- 
dicate that  some  of  the  home  built  systems  are 
competitive  economically  at  the  present  time  in 
some  windy  locations.  None  of  the  systems 
which  are  economic  could  individually  supply 
the  entire  power  requirement  for  a single 
family  dwelling.  (A). 


Environmental  Action  Repr^t  Series 

W.NO  CATCH*** 

or  Vf*T*AOAt  AND  TOMOAAOW. 

* v*,’v!rr,h,..o..  o«  -'"O'"'”* « «** 

Tho  toWM  hlolory  O' 

•volv*  * A-  Eu'00*  ■"«  ' "® 
bul  thO  0«*phS»l»  ••  0n  J**, 

‘ I0r  I ho  luloro  Tho  hook 

£»£  o.  A—  r, 

oil  o^,  I ho  «*mlry  «'»'"•  •"  *“•'  . 

dooigoo  opof.titot'o"*  •"«  *•••*  ""J 
MKT.  ho»"0  h«'h  •"«— J^O 
NASA  r«OA  ond  ^ o, 

JJS  pogoo.  hordbound  (T  1ST®) 


— laWMMMi  Symponum  Of 

ATS  7777S  romhrrHo»  fn—*1*1  !*i  r««nhor  T S, 

SyvtonM.  St  **n»  CoSooo  (Wl  tj<  ,h.  flMtrth  Mybrv 

,4TS  H„«,  h,  H S «o|*om.  *•  * 

’ rr%£rz * *~n  *<+**■  +**  •*** 

SJ2  -*  - **  * ,fm 

- - a7”™  — - 

Am»*  'v  "•  '*or  «•*  * choracmMtct.  *™<«"no 

—  -on,  -*  - 

• '•O— "•  OTC‘*  n , d.,p«*~t  N'oyv  O'  «•"* 

potent.—  ln«  P™"**  p*™^  , „<>O0, !,.»>«  ,ll«ctv  on  W'«1 

—W  vyvl-v  *0,  ,n  SAW-  -"ri 

m»nrp.  0 vholv  on  1h*  u» no  onrl  vp—1 

^oooiso^'^';^,, i horiW*,...,  «.«i 
4m|  mrl.rlonr.  onH  rIO*,«lo*r  *<™1  »"•»"*•  * <,‘"1 

4,rh,n«  AM--  on  rb.  k.'-l  H*'*  0>M 

onnfQv  ron*or«on  *v”  „t>r.i  •' " wntl  h irh.no*  0 

««p*.  *"*" -on ^ 

pMtnrmknro  P.-)*!  — ^ ^rok,  -.I*- 

«.«r-1-**  no  0 »*•»*»'  0..V  ■ (0tw  WKlrtm,„,  «f.'h  rt.lh.vo« 

^.nrtnvtr  • *°«  r vmn  «-* 

rllm  .mhirorl  by  vm-  P*  ,*o.inr  o™1  "'’d*"»0""'1 

ry.nrl  »n*"*V  rnmoW"  ty  M,,,loal">n  to  or  nrl  p'-ronnl 

on, nr  « — U * -™1  ■"  R * 

tyflKM 


RD  Tarrer,  Stephen 

9502  A simple  solution  to  the  energy  problem  / by 

.T37  Stephen  Tarver.  — 3<*  «d.  — Olllette,  Wyo.  : 
1976  Wyoming  Sp«*claltle8,  Inc.,  cl97o. 

91  p.  : m»P  * 23  cm. 

1.  Power  resources.  2.  Wind  power.  3. 
Bier®r  policy.  I.  Title. 
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VERTICAL -AXIS  WINDMILLS 


Acroelabtic  Expiations  of  Motion  of  a Dirrious  Vortical 
Axia  Wind- Turbine  blade 
by  K.lt.V.  Kaza  V R.G.  Kvaturnik 

or  finery  Report  IDli/NAiiA/Utf8-/y/25 
a loo  NAG  A TM-79295 
December  1W9 

The  second-degree  nonlinear  aeroelastic  equations  of  motion  for  a Blender,  flexible,  nonuniforni, 
Darrleus  vertical-axis  wind-turbine  blade  which  1b  undergoing  combined  flatwise  bending,  edge- 
wise bending,  torsion,  and  extension  are  developed  using  Hamilton's  principle.  The  blade  aero- 
dyp  imc  loading  is  obtained  from  strip  theory  based  on  a quasi-steady  approximation  of  two- 
dimensional  incompressible  unsteady  airfoil  theory.  The  derivation  of  the  equations  has  its 
basis  in  the  geometric  nonlinear  theory  of  elasticity  and  the  resulting  equations  are  consistent 
with  the  small  deformation  approximation  in  which  the  elongations  and  shears  (and  hence  strains) 
are  negligible  compared  to  unity.  These  equations  are  suitable  for  studying  vibrations,  both 
static  and  dynamic  aeroelaStic  bistabilities,  and  dynamic  response.  Several  possible  methods 
of  solution  of  the  equations,  which  have  periodic  coefficients,  are  discussed. 

CONCENTRATION  AUGMENTATION  OF  POWER  IN  A SAVON IUS- 
TYPE  WIND  ROTOR 
S.  Sivasegarain 

Wind  Engineering,  vol.  3,  no.  1,  1979,  pp.  52-61. 

The  power  output  of  wind  turbines  u restricted  by  the  dilfusr  nature  of  wind  energy 
Several  methods  are  available  for  augmenting  the  power  output  of  hontontaTaxu 
wind  turbines,  but  these  methods  are  not  suitable  for  use  with  vertical  axu  wind  tur- 
bines I he  possibility  of  using  concentrators  to  augment  the  power  output  of  a 
Savomus  rotor  has  already  been  demonstrated  I his  paper  reports  a detailed  expert 
mental  investigation,  based  on  model  tests,  for  determining  the  optimum  design 
parameters  of  a concentrator  augmentation  system  and  discusses  the  influence  of 
the  geometric  parameters  of  a symmetrical,  straight-walled  concentrator  on  the 
performance  of  a Savomus  type  wind  rotor 
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COMPARATIVE  PERFORMANCE  MEASUREMENTS  ON  A SAVONIUS 
ROTOR  WITH  ANCILLARY  SURFACES. 

D.  V.  Nguyen 

Wind  Engineering,  vol.  3 > no.  2,  1579*  PP*  115-120* 


In  an  attempt  to  improve  the  performance  of  the  conventional  Savonius  rotor,  a 
model  rotor  was  ptted  with  ancillary  turf  a.  rt  of  aerofoil  and  ‘umbrella ' form  to 
produce  six  alternative  configuration s.  . 

Wind  runnel  testt  on  the  models  showed  the  performance  to  be  improved 
in  only  one  cate,  in  the  other  units  tested  the  d.rag  effect  of  the  ancillary  surfaces 
appeared  to  predominate  over  any  possible  flow  improvement 


ATS  48528  t Economic  mnim  of  wiol  ..it  and  tur 

bine*  VV  N Suiiven  ISaralM  Leboi.looet  Alhuquefque  N W»<  I 
In  Wntkthop  on  Etonomc  .nil  Oimtlnnil  Wvrjuif  rmvutt  md 
St.lut  ol  l m qr  Seal.  Wind  Syttvmt,  Monterey.  Calif  M.ich  28  30. 
19  T9.  Proceerlmqt  I A79  46626  20441  Santa  Out.  Calif.  Altat 
Cmp.  1979.  p 73  81.  Dncuttmn.  p 87  Con* act  No  ATI29  1»  789 
An  tcuioir.il  omnew  of  vertical  a«n  wind  kjitime*  (VAWTI  n 
p>ripnt«d  Th»  molt  levofeble  tyttmt  1nv.tt19.twl  can  provvfe 
utility  electricity  with  e cott  in  the  ranqe  of  4 6 centt/VWh  with 
witling  technology  T he  cott  of  energy  decree  let  at  VAWT  rotor  tin 
■nerratm  up  to  the  Ingetl  tytteen  immtigatwf  (1600  kWI  Thrt  it  due 
pr imar ily  to  the  pretence  of  coat  which  vary  dowty  at  not  at  all 
with  rotor  tin.  Thet*  coat  ne  Mociolod  with  npwalon.  mam 
lenanca.  and  automate  control  hardware  That,  tow  varying  coat 
dominate  the  enaller  tyttemt  and  tend  to  limit  their  cott 
ef  lectrvenett  The  coa  of  energy  of  41  tue  tyttemt  rt  -entitle.  to  the 
median  annual  wmdgteed.  while  the  coa  of  lager  tyttemt  it  tentd  re 
to  I he  wind  evponent  V.T. 


ABO  21929  Development  of  vertical  am  wind  turbrrwt  P 

N Shankar  (National  Aeronautical  Laboratory.  Bangalore.  Indial 
Indian  Academy  of  Sr, mm.  TVoceedmge  Sectntn  c Fngmaermg 
Serene**,  vol  C 2.  Mar  1979.  p 4961.  63  66  11  reft 

Thrt  paper  tummanret  the  development  of  vertical  am  wind 
turbine*  hated  on  the  Derrieut  rotor  A performance  an  a!  y tit  wot 
developed  which  permit*  the  ettimation  of  the  charactenaic*  of  tuch 
mad  met  5 m high  wind  turbine  uting  curved  wooden  blade*  wat 
fabricated  and  letted  The  tettt  conhrnwd  the  iow  ttarhng  torque  of 
the  turbine  and  wind  tunnel  tettt  were  performed  on  model  Savomut 
rotor*  to  determine  optimum  Matter  bucket  configuration*  F malty, 
a ttr  aighr  Nailed  turNne  wat  conttructed.  concluding  that  Darrwut 
tuih.net  thou  Id  be  utelul  in  large  tyttemt  uved  to  generate  eiertncal 
power  for  the  grid,  for  direct  water  pumping  purpoeet.  however, 
there  turbine*  are  unlikely  to  be  tunable  (Author) 
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Intersociety  Energy  Conversion  Engineering 
Conference,  14th,  Boston,  1979. 

Proceedings  of  the  14th  Intersocletv 
Energy  Conversion  Engineering  Conference, 
Boston,  Massachusetts,  August  5-10,  1979, 
Washington,  D.  C.  t American  Chemical 
Society,  cl979. 

7990411 

Operation  and  Analysis  of  a Vertical  Ails 
Wind  Turbine.  S J Woke.  H R.  Broun  and  D I 
Bmtnw 7 303 

A 15’  prototype  Vortical  Asia  wind  Turbina  (VAVT) 
located  at  tha  Defence  Re.e.rrh  t.tabl l.baent  Ottawa 
(DRED)  has  bean  aonltorad  for  thre*  years.  Tha 
turalna  la  uoed  In  combination  with  storage  batterleo 
- to  drlea  a eontlnuoua  (0  V load.  This  syatew  Is  des- 
cribed, 4f  are  tha  failures  and  aodtficat Ions.  A 
coaputer  a laul.t Ion  gf  th*  VAVT/bar tery  storaga  .yafoa 
I*  discussed  la  relation  to  actual  DRTO  alto  data.  Sv 
way  of  eeawplo,  teoper.ture  and  wind  data  f row  a 
weather  oration  at  Alert  northwest  Territories  are 
used  to  Illustrate  how  the  progrea  night  be  utlllred 
to  aaaeae  the  suitability  of  the  eyetew  In  another 
location. 
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FLUID  DYNAMIC  \SPFCTS  OF  ilND  tNERGY  Fluid  dynamic! 

h°nVdE RJION^ snJll  (JJbhit-L  *4  Jb"d  P°wef  *mer.t,on 
by  0.  de  Vnei  ^ ^[Windmills 

Published  July  1979 
ISO  pages 


A review  is  made  of  the  fluid  dynamic  aspects  of  wind 
energy  conversion.  A short  survey  of  the  total  frame- 
work of  wind  energy  conversion  is  given  to  bring  the 
fluid  dynamics  aspect  in  its  proper  dimensions.  Neat, 
the  several  wind  concentrator  concepts  are  discussed, 
while  the  main  body  of  the  report  is  formed  by  a dis- 
cussion of  the  theory  of  wind-driven  turbines,  indudir^ 
both  the  horizonttl-aais  and  the  veriical-axis  turbines 


Windmills 
Wind  (meteorology) 
Turbines 
Turbulence 
Wakes 
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(SAND  7*  70171  A.ad  Nl^S  HC  <to~n 

by  v«rlM.«l  •»'*  "''od  ,M'  M«*CX  ,h# 
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N It  2/670*  Sandra  Lab*  Atbooua«|o#  N Advene  ad 

Eiraigy  PtOfecL  Ora 

AiROOVNAMIC  PERFORMANCE  Of  TMt  IT  W1M. 
DIAMETER  DAMIIUI  WIND  TURRINI 

M H Woratail  Jan  1979  60  p >•»• 

(Contract  (V  76  C 04  07891 

ISAND  78  17371  A.ad  NTlS  MC  A04/MF  A01 

A two  bladad  1 7 mule.  Oemoue  vechcei  a.*  wind  iiebera 
wat  Iwld  tact  ad  at  tha  Sandra  Laboialona*  wmd  toibme  kde 
Peifounancu  .e»uli»  to.  tavan  conMant  operating  nw»  a«* 
pteuntad  along  with  a dnciawtii  ol  lha  tiand*  Predicted 
pa.to.n.anca  and  e.pe.imaniel  laal  data  to.  two  ccnaianl  KWh 
at*  coinpaiad 


N79  S2731I  National  Aeroepece  Lab  Ameietdem  I Neihedend*! 

Ora  ol  Fluid  Dynamic*  

INVESTIGATIONS  ON  THi  AEROELASTIC  STABILITY  Of 
LANGf  WIND  TURBINES  

H M Ollan*  and  R J Zwaen  10  Apr  197B  21  P *• 

Piasantad  at  tha  2d  Imam  Symp  on  Wmd  ina.gy  Sy» 
Am.terdem  3 S Oct  1978 

(NPl  MP  78014  U>  Aved  NTIS  MC  A02/MF  A01 

Tha  aaioalatnc  Mabdity  ol  wind  turbma*  with  vertical  •*■» 
(VAWTl  and  with  ho.uonial  an*  (MAWT1  i»  draco  scad  Rat  ult» 
...  graan  to.  an  a.rat.ng  5 m VAW1  la*t  bad  with  and  wdhoot 
a lia  down  »y*tnm  Finally  ibffitoMra*  a»*  dracu*»#d  in  mtarpcating 
prehnunery  ia»ult»  to.  a hotuonial  a.ra  Wind  tu.bma  Slatobty 

drag- am,  ...  *hown  *«•*».  <tiA' 


EX  PER  I RENTAL  I MVE  ST  IGA  T4  ON  OF  A CLASS  OF 
RESIST ANCt-TTPE,  DIRECTION-INOEPENDEMT  MIND 
TUR9IMCS.  Slaaaagaraa.  S.  (Unla.  eF  Sri 

Lanka,  faradanlya).  Enargy  (Staafard,  Conn.); 
3:  No.  1,  23-30(fa6  1978). 

Tha  roaletenco-Typo,  dl rac I Ion- 1 n Japan  dan t 
olnd  Turbina  la  aultabla  Tar  lha  ganarallon  of 
poaar  on  a aaall  acala  In  daaaloplng  countrlaa. 
So  far,  all  aork  on  thla  claa*  of  olnd  Turbina 
aaaaa  To  bo  roaTrlclad  To  Tho  Sauonlua  rolor. 
Tha  flndlnga  of  an  aaporlaonlal  I nua  al  I ga  T I on 
of  an  anllra  cl...  of  ulnd  Turblnaa  uhleh 
Inc'uda*  lha  conuanTlonal  Sauonlua  rolor  ara 
praam  tad.  Tha  Influonca  of  four  rofor-geoooTry 
paraacTara  (l.a.,  nuabar  of  bladaa,  blado 
anglo,  .(ado  location  and  angla  of  aatllng  of 
Tho  blade*  la  atudlad  and  dlacuaaad  on  tho 
baala  of  too  norforaanco  crltarla  (l.a., 

Turbina  afflclanc,-  and  porforoanca  on  tho  baala 
of  blaua  araa).  Tha  aalaTanca  of  opTlaua, 
daalgn  paraaatara  la  ^aTabllahad  and  lha 
poaalblllly  of  laproulig  auba Ian T I a I I y on  Tha 
porforoanca  of  ma  Saven'ua  rolor  la  , 
daaona Ira  tod . Sooa  poaalblo  appllcallona  of  Tho 
praaant  claaa  of  Turblnaa  ara  brlaMy  coaaonlad 
on . 


A 79  16882  Uldity  ratpheatun.  ai  wind  pour*,  tdwu,  Mr 

0 Modi  (General  C lac  UK  Co  Elactrc  Utdity  Synama  tnp.wv.oig 
Oapl  . Schciwctady.  N V I.  In  Cn*.gy  tachnolugy  V Chdbnp,  to 
tactoHdogy.  Proceeding,  ol  the  Fifth  Conleranc*.  MTatfnigton  D C. 
Fatouaiy  27  Mach  1.  1978  (A 79  16879  04  44)  Madungion  D C. 
Gouammant  Inpituta*.  toe.  1978.  p 83  96  Raaaarch  wpportadby 
tha  Elactnc  Powei  Rwnch  InPituta 

The  pape.  itncifm  the  procedural  and  praTimurary  ratuln  of  a 
itudy  being  per  to.  mad  to.  the  Electric  Power  Rematch  Imntute 
ui.  le.  Ptoract  RP  740  1.  RequHamam.  Auawnwnt  of  Wmd  Ena.gr 
Syttmt'  Thraa  acaa.  haua  been  idrctd  to.  Ihn  uudy  Wauam 
Kama..  NoMharn  New  YoA.  and  Ktotain  Oragon  It  « draw  i that 
cu. raant tonal  elactnc.  utdity  planning  method,  can  be  tuCOuMly 
adapted  to  the  Uudy  of  wmd  powa.  plant.  Ml  tide  ugruhcanl  capacity 
i edit  can  be  calculated  uwng  prubabdity  method,  it  o yet  to  In 
del  a.  meted  if  m actual  practice  Mach  turn  capacity  unh  be  panted 
wild  power  plant.  Alrhoupi  no  Uudy  ha.  yet  been  mad r uf 
attr.ru la  utdity  cha.acle.ntK.  « ot  uand  powa.  <Wc«j  i cfweaclcin 
Ik.  h n cerium  that  them  a.e  mape  tat  to.,  m the  unpact  of  wukt 
(■near  plant,  on  uldity  intern*  Thera  ■.  hide  >aa*un  lu belie,-  iM 
the  addition  ol  itralrcalrcl  d.i.agr  to  a wual  piwei  plant  unpiow r.  It. 
ecockMiuc  eiNrdily  . 6 J 
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AFRODYNAMIC  CHARACTERISTIC  OF  A CYLINDRICAL  TYPF  OF 
WIND  TURBINE  WITH  INCLINED  RLADES 
B,  H.  L.  Gowda  and  N.  V.  Swamy 

J.  Enerqy.,  vol  .2,  no. 2,  March-Aprll  19/8,  pi 22- 1 24 


Till  Rf  air  haucally  two  type*  of  wind  laihiim,  the 
horizontal  axis  type  and  the  vertical  axis  tvpe.  depending 
on  the  itit  about  which  the  blade*  rotate  In  recent  time*  the 
Oarrietts  type  of  wind  turbine,  which  belong*  to  the  wood 
category.  ha*  been  investigated  both  thcntcticallv  ami  ex 
perunentally  by  a number  of  investigator*. 1 * Recently, 
Blackwell  et  al.  ’ have  described  the  enguteerina  development 
of  Harriett*  turbine*  with  particular  crn|>h.isis  on  the  influence 
of  aerodynamic,  structural,  and  system  consideration*  on 
eiergy  cost*.  This  type  of  machine  ha*  blade*  bent  to  the 
shape  of  a catenary,  and  the  construction  of  such  blade*  is 
quite  involved  and  costly.  It  is  found  that  a large  percentage 
of  the  total  torque  faboul  Rtt*S|  is  contributed  b*  the  central 
60-70**  of  the  blade*,  which  is  neatly  vertical.*  lhi*  ha*  been 
taken  into  account  in  the  design  and  development  of  a 
••cylindrical'*  type  of  vertical  axis  machine,  and  it*  detailed 
aerodynamic  characteristic*  have  been  described  by  trowda 
and  Swamy.*  In  this  type,  the  parabolic  shape  (or  catenary 
shape)  is  dispensed  with  and  the  blade*  are  made  vertical.! 
making  theit  construction  much  simpler  Shanker'  ha*  also, 
very  briefly,  referred  to  such  a type  of  wind  turbine  But  it  is 
inconvenient  to  support  such  a windmill  with  guy  wires,  for 
obvious  reasons  This  inconvenience  would  be  overcome  if  the 
straight  blades  are  provided  with  inclined  portions  at  their  top 
and  bottom  ends  (as  in  Fig  I)  The  aerodynamic  charac-- 
tenstics  of  such  * windmill  are  described  in  lhi*  note 


ATf  MSS*  Dwyn  rntyw  at  a ranaral  nn  «ml  tuitiim- 
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AnnilyniniH  <nt  ikiKiwal  retain  analyse  el  a (laiwn  >nna  n 
P»*s*e*w1.  I h*  'Tii'prpi  'r. mIH  ,rtn  piZblnlmi  *•,!*•  nnnol  (tala  lm 
It*  NACA  0017  awnloil  I h»  analysis  of  ih»  olam  mMHt>a>»n 
ol  lf»  IropriW  an  Malta  HnnMt  Irarfl  fo  a «y|nlal  lult.ia,  oil 
patM  ig  I ha  tilaila  «*Mrh  aitam  tha  uaatiil  »*V>.  a,  ..MW  I ha  alia,  11 
nt  hlaH*  ni,u4»*ii  on  paitoimanr*  amt  rtiauac  aia  analyrait  IA..ihi..| 


FFRFORMANFE  OF  COUNTFR-AND  COROTATINC  ARRAYS 
OF  SAVON f US  TURBINES 
A.  F.  Charwat 
J.  of  Energy 

Vol.  2 no.  I January -February  1978 

p.  61-61  Ihe  experiment*  described  m 'hr*  paper  were  condoned  to 
explore  the  effects  of  the  mutual  interaction  between  two 
closely  spaced  cor  mating  and  < .sun*  err  < sating  Savnnurs 
rotors  Also,  a row  of  rotors  spaced  over  the  entire  cross- 
sectHvn  of  the  tunnel  was  tested  (It  can  also  be  viewed  as  an 
infinite  row  ) Such  a configuration  can  be  imagined  to 
ret  recent,  for  example,  a “power  extraction”  dam  across  a 
river  The  results  suggest  that  the  operation  tyf  these  rotors  in 
parallel  arrays  mav  have  practical  merit 
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Oi In*  tiuj  4M<*I  of  / 'j  1 4il/v*|  MX  4l  J/'j  IpMt  41**  UWil  I In  inlof 
14K  • ali  ( Mi  Iwu  iikNlrt  ( 1 h i .l 4*  •!  Himl.  4>al  cut  i\t  4*  it  Iil4i-  4*  ***1/ 

tMlial  •4*  **1  14I Ml  (II* M k lli«)l4mtit  |Im  IIMiImim  Jlly«ll4lll(  • i^y 
uxwri4*Mi  vyAiil  4«l  tin*  umiIiuI  jimI  p*«»t«4.lM4t  y^liitu  «e 
|Mt  Miili«l  IIm-  Ii- -•!  pi • *41  4111  Wrtll  Mir4VMrii«ro4  o!  • i(m  .«( m*i 

ii)4«.liihla(  «*t  Ihr  l minor  vl4Kni»4> , * mI  iimmim«i  miIIi  «*• 

twill*  ml  ••  (Im  • m«|  iim 44Mi*mm.mI  of  Iim Imn-  rllniriay  44  tunvljil 

• > iloi  (pill  41*1  Id*  I*  p«  nlNiual  >4<r*il  • 4l»*».  MW4ku«riiM  ol  of  In* non 
Mi  IIm-  I*l4ih  mull  41*1  (»•*• 4xm  mr(»l  of  tfir  Millun^  *4  Irtiwui  Hi 
Ik  yuy  wNnun  ilyikMittH.  IkIimmi  of  liar  HmImow  f f II 

sOMI  CONTRIBUTIONS  TO  AERODYNAMIC  THEORY  FOR  VFRTICAl 
AXIS  WIND  TURBINES  vtKliCAL 

Holt  Ashley 

J.  Energy,  Vol.  2,  no.  2,  March-April  1978,  pll3-U9 

TpHIS  paper  dncribrs  some  attempts  lu  contnhute  to  the 
M iciodyiMink  theory  lor  Djmeus  wind  luihines  and 
■ cl.ilcd  vcriical-avis  wind  energy  conseision  dcsn.es  Hie 
goal  -only  partially  realized— is  to  adapt  lire  analysis  ol  linn 
lilting  surfaces  muter  both  quusislcady  and  unsteady  How 
conditions  s«i  as  10  imuinate  the  akmuI  (caimcs  ol  how 
these  rotary  machines  opeiaie.  while  avoiding  the  need  lor 
massive  nmneiH al  computation  In  this  spoil,  th*- 1 lie. Kies  to 
he  presented  arc  intcrnuduie  in  ciMii|«lc«iiy.  and  presumably 
in  accuracy,  between  rough  esiimaics  such  as  iIh.sc  given  hy 
W ilson  cl  al  1 (pp  KV-92|  and  complicaie-*  voile*  methiids  Ii 

iv  hoped  lhai  some  of  Ihc  results  may  ,»vt  uselul  lot  pui 
poses  of  preliminary  design 


A/»  i/MUb  IIm  anulyiuiMi  drags  md  l.ilMif  ol  a 

vMftn.41  4* is  Mnulmill  A C Wiltiorf  (Hull.  » A*  • • tap** < Aim  14(1 
f M **i|l  Hlr.lul  |ih^4<mM  hi  IlllMIMlltMItl1  faHlIrlriMC  >«|  • OltMr 
TiMNfv  <4MN«plk  lumtufi  tiM|(4(Nl  kiU'-y  JUk(NU4«y  I.  14/4. 
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fsl »«*«J  S Vm*.(*  .mu*.  19/1  /**  p 

A*#*f  UtM«  M«*  iuMi’.s  Onkt  Ni.  /9UJ9b/ 

A Imu  (ImiwiimnmI  mmmmcmI  ft*m  hhaW  i»  iN»«M  *>««J  Km  >tflM» 

MM  MOKkiidM  *4tl  Umi  k4»  of  MtMlMy  IN  I iJ*utaQM  « 

»»  IN  uA'dntt  *••«•*•  u4  Him  <ot4l«*y  l(Mh  m>I  wntmhl  • hm# 
ihv4upny  mA*  mm  mkUKv  m kNd  Nun.  IN  UsNny  utlyt  of 
••ch  Km*  IN  ifbtfilt  hum  dHnuol  lm«  »«•)•»  >M(n,t  iM(H 

u**v*il4(M*>\  Mf  pvkunlMl  om  ptu(k  of  knt|uu  WiiiinNw  M»«d 
%fum—  uolkMi  * u«m  • *«lv  innyM  ul  tap  iponil  «oCk«m  A Nu*t>ln 
MtoB  muJol  tai  flLtuunf  lu*  9u*»  um»*<4(mj*>  *»  «UmM  m*  • monno* 
IM  •#*•*  *•*<•»  hataMM  MM.MM  dKjiyMk  NkuN>  M*u aUayOf Mty  tN 
iMTbM  »t«p  N«urr«n  kututwni  m*mI  (l/ft'tnl  y*unt«li«4  Pt 

|MMM«*Mod  o« mI  • unt44>«d  lu  •m«p***m<  iiNi  (Nurt  Aten 


TJ  Piamuni  llichard  fc.  , 1834— 

810  Tcchnlc  lan'h  and  • ip«r  I k«mi  t mr  • ■ 

•PS3  guide  to  unlng  sun,  wind,  and  taler 

M>‘  »«r  / Klchard  Eo  Pierson.  (egl 
Nyack,  N.Y.  : Parker  Puts.  Co. , C1S7 1. 

270  p.  : 111.  ; 24  eat.  SO. US 
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10.  Huilding  the  Verlkal-Nhafl  IVrson  Hind  Turbine  - 147 

Height  and  Zoning  KesUHthms  1 147|  Detailed  I Vssi.pt. ki  i |Sti, 
Turbine  1 ISO)  HawHo.HMti  Halls  and  lop  Su|,»ki  < Ihl  1 KP\1  Kali, 
bguipmenl  1 |6l|  lie  act  ah  a t !ta*»  Safety  ( I73| 
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MINICOMPIHM  MUD  OAT*  ACQUISITION  AND 
ANAIVSIS  SVSTFMS  108  Vf  8TICAI  Amt  WINO  TU8BINI 
TFSTINO 

H *»tieleld  aial  R liwnlmvm  1978  10  p tpl  r^mlal  a I 

il»«<  74lh  imam  Inatiumentahon  Symp  N Me. 

I May  1978 

(Conti « I TV  78  C 04  07R9) 

(SANfl  78  0187C  Coni  780803  41  Aval  NTIS 

IIC  A07/MI  AO  I 

Thn  cnmpiiim  htwf  iltla  trqimiion  tytitm  and  inatmmenta 
l«n  used  lo  ac.ione  envwnnmontal  tlluetufal  and  parin' manse 
dala  linni  Ihe  VAWT  rnmplai  aia  dtvilM  An  ai'hntn,  yp« 
PCM  encodes  mnunted  on  lha  llidana  shaft  n .ml  In  digihra 
mnrli  ol  the  data  paiftculady  iht  low  level  Miatn  alianttmn 
Iron.  18a  Mm  Wades  and  supposing  atnjclura  Tha  dala  aysiem 
•*  an  nttnwm  <>•  lee  end,  omphned  wn.k  on  a mndar  aysiem 
lot  a lasga  8 8 mala'  17-j  loot)  rantnluga  fa.  *My  Cnmpirtaf 
aoliwa'a  wha-h  p,  resales  ma>  'aal  lima  g.aph.  and  analytic 
eapah.Mses  is  alan  daa»  nhftd  IRA 


|HC  irop-.r  *.iT»|->  tin  t«f|  | BWArnoy  TT'if' 

AAH  n«TA  A»i9|vc|'> 

Martin  T.  Hoffort,  r-r»'nory  l.  Mat  toff,  *• 

narry  A.  I’uoq 

.trilirnal  >.f  t nar'H,  Vr»1  . 7,  Hn,  t,  l'4y  'juna 

1-»7«,  n.  I75-Iq1.  lf| 

this  paper  we  present  preliminary  results  from  a series  of  wind 
Tunnel  lesls  assessing  ihe  aerodynamic  lorque  »n«t  power 
characteristics  of  the  I ehost  Wind  Tmhine  Althoutth  this 
innovative  wiml  cnctpty  convrtsion  machine  K at  an  tally 
Mnpe  of  its  development  cycle.  Ihe  tesuhs  of  this  initial 
laboratory  test  phase  appear  sufficiently  mcouraftinp  to 
wnttanl  publication  at  Ihis  lime 


TTTR  TTIFTJTRTiOR  OF  FMOR  r AffT’Rn  ON  THR  OfrrniT  OF  VRnTTOAT- 
AXT n WTNn  TtmMNRr:,  by  Fr.  .r.  V.  Tlonlv. 

Wind  Rntr i noop I hf . vol.  P,  no.  1 Offl.  p.  ]Uf>- lr»r,. 

I hit  sliiilr  rrprrtrnlt  an  rtlrntmn  to  , ambrrnl  airlmlt  of  a pm  i»< m m nth  on 
ivmnirlrtr  ones  1 hr  mniirl  utnl  it  thr  multiple  llr  ram  tube  <•  nr  an, I ihr  airfoilt 
hat  r (iotttngrn  pmfllet  thr  onlv  onrt  lor  n lit,  li  tut  In  i rnt  -Iota  n oi  atlahlr 
It  It  foiin,l  that  air/oilt  with  high  lift  ran  ahtliarl  inorr  than  thr  optimum  amount 
of  rnrtgv  from  rai  h itrramtuhr  I hit  high  lift  i an  b,  generated  hi  iitmg  i amhrr 
nr  1 1 prrtrlhng  fi  rnmrtrir  profile t at  .tome  initial  angle  of  in,  i,lrn<  r In  general, 
the  rioter  thr  airfoil  it  to  tvmmftnr.  thr  more  tatitfiii  tore  lit  putter  output  f <»«i 
hrring  or  prrtrttmg  thr  angle  of  in,  ulm,  r trrmt  a hkrlv  ttar  to  atoid  evrrtinr 
tU’binr  t/imli 
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C.f.  li,.'..  , »ci>,  c.M.;  8rand«ntd. 
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for  Mom  of  docuaanf 
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A79  33788  Mechanic al  and  yiAalmnal  p'nWnm  ol  a 

va, lid  aait  wind  ti.th.oe  W H H Contse  M f W-sdes  |8atka,rhr 
wan  Pnwe.  n.»ach  Ccnti*.  R*9*na.  Canasta).  aial  P J Catania 
4 (Camilla  t Insyeisidaile  f cletnl  Join  Pessna  Rsarill  In  Bia/ilian 
Conic ccc  on  Fisctjv.  Tsi.  «■"  da  Jancm.  Rtanl.  Ilccemliei  17  14 
m/8.  Pincedinqs  Vokinia  C (A 79  33717  13  14 1 Rio  da  Jawm. 
Umycvdada  Fck-ial  do  Rm  dc  lanenn.  1979.  p 904  1007 

Thn  pa|iet  lc|*ilU  nn  Ihe  mchanical  and  vita  annual  dilleiillies 
anmimleicl  with  ilie  nprtMinn  ol  a ptolnlviie  4 87  m veihral  a*-» 
wind  litihine  .lnl..a|  U-  patmd  nt  1976  1977  al  Raqma  8askalche 
wan  Caivwla  Ilie  Mil  oo  ayalnaling  this  unit  has  lu<tMi<lhted  vane 
ol  Ihe  till  la  i lilies  aial  Ihe  temial  qcanalnai  .mils  sln.ild  pnwe  In 
he  mme  sahslartniy  (A.iileal 
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fH'vTf  - RMCKrT  SAVOtlftK  onfpoe# 

Fnbort  r.  Sholrf.yhl,  nonnir  F . lUckwelf,  r. 
Louis  V.  Folty 

lourn.i  1 of  Fnorqy,  Vol.  7,  No.  J,  Moy/Juno 

• 97p,  n.  ]ft(-\f,li. 
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INI  DI-SICiN  AND  TI-SlINCi  Ol  A VI  K I K Al  AXIS 
WIND  I UKUINI:  USING  SAIl  S 

M NH»VUV  and  f.  M Nt.AHUt 

Ikpuiiintnl  .4  Mo.kaiui.al  I ngintinng  Mt« .dll  ititeitJl)  *1 7 Skcf»«ut.kc  M 'kiW  M.mlical 

(^uctm  HU  tk*>  ( ana. la 

U'«i  i »»«»»•  t a la  ir  i« 

c !■*•**»  ■•■*>  Cm*  1*4  H4  P»»k*«4  Ml  (*•««' 

v 

Abtlratl  A mlul«M  »i*d  ImUiK  uufif  Mill  uitk>  ilun  «»*••*  Mudtt  lu>  !•  n JcupicJ  ji.J 
1,-tlt  d .1  Lalgi  mndcl  ttak  M a IS  ll  ikwcKI  Mind  tunnel  Ibt  liahwar  fcgt  a itlalittl)  hl^ 
itwrc  Uadtt  and  an  npt-ialing  lang  .4  Up  tpct.l  iaIhm  foam  »co»  In  jUhII  IS  Ian  Ijpet  w»l 
liaw  lull  It  tied  a .kaihk'  Will  f mi  ti  ding  <4  lau  Li)cit  .4  tkHh  mapped  OHind  a tiiiulai  k a. ling 
edge  ilnad  and  a nl>  will  iimmlni  of  a unfit'  la,ei  t4  tlnlli  Kill.  lla  kiJuif  t'lp  klj  h>  a laul 
Hin  lli-  hk .iMiittl  | a m 1 1 imlpali  alt  il-uul  lull  llwnt  »4  a luilan  ailli  w.ImI  atua.al  hl.al-  > tunning 
al  lip  t|»til  lalitik  .4  k .a  b Hnttcvct  IIk  uni  and  .kill  1 1. pm tJ  kw  mwlatluit'  llw  vail  luihrnet 
an  kt»  anil  il  l»  1 1 MM. link'd  llul  IIk  pi iW.nl  Jiiigm  kIikIi  tan  la  w M dditmg  4 lilt  Hailing 
liiiaim  i>  ap|Mn|Mialtl*  wl  nia>  lute  aj>plnuli<Mi  l.a  I k IA  amlrnia  in  Jt  n k>t»ng  imMim 

Sail  Kind  linl.ni.  Ik  uni  tin  hint  Vk.iul.mil  Uaiinut  Kind  linhn.  ’.iilMal  atn  Kind  luihim 
King  Id-  tail  V>lai  tntig.  Appiopualt  lttliiKik.g>  llmd  k.iiH  InkHnkfi 
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UF:Ct  cd.  (Uortshop  sponsored  by  DOC  and  hsld 
LttRC,  Kov. 15-17.1577).  far. 1978.  2C0p. 

i*  1 >NI  7? | |4*  p[.  V*  S2i  I m al  A»)«|f|i.iK  mdhodk  is 

*ibi«lin«  a«idl)ih  A shit  ) II  (Sldfi^  rd  1 in\  . ( Al  |v7g 

I (••iii  * ir»  J lull  «nr  sIiikIuiaI  dynamki  inalrlCRkC,  t kvc 
land  Oil  I NA  f|5  N**v  |V77| 

In  Win.!  lufNm-  vliu.  tui  *1  (l)Baniki 

I wo  M*h|cilv  iic  ill'  uvh<!  w Iik  h art  MhvuI  itlivaiaf  l i 
ili«  Nliuiioi.il  iioK  in  of  vritiiil  lUk  wind  IhiIhiks  1 1»«  fit  l in 
volws  |Ik  tlt  iivalMMi  of  tl } iMiiiiv  «lilfi  it  uliai  t .|u.iIku«v  nuiUM  h 
Nlutiviitg  il.  \ il  iai»  -its  of  iiiljiifi^  curved.  sit  imIc'I  viiKlum  I Im* 
lljHllIl  null  pOKOluCC  IN  idkik  ilCfl  f«»l  I III  N JUf|-iN<  V f HHTN  r<  iluv 
IhHO  •>(  the  full  \yvltiii  arc  di*|4a)td.  which  gMScin  iIk*  n it>i  4tti»i 
1 1 | vkicn  al  l i*  van* min  »ftlcf  of  ina^i  node  icnIikImhin  arc  pUtil 
on  •ftanl  |*a(an*clcfV  I Ik*  final  sc»  I mn  discusses  Ihc  ptnsil4c 

alvdOld^tN  of  llit  U k II  4N>ntf»i' 'lie  mi iIh *1  lor  *4ni<i4  ihtse 
o|  I*o44oits  A u«\ul  uvr  of  tins  iik lli< mJ  in  uwii  illuvlf alivrly  lo 
• ik  uIjIi  futrin  «|uo  anti  t iggc  nfui»vli«»nv  for  a llal  loit  inc  M«.k 
with  small  111  soldi  vlillncw 
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M UNI  nil4«  |.p  77  Mil  Hmtar  of  Hmmcm  >1.4 
of  bine  kliki  llani.  Nl*  iMatta  knrlli  Inti  <4  Tcth  . lain 

Midgcl  I'Cg 

I nan  Wmd  luilan.  Miu.  lutal  dtnnntt  l c Mtlcf riwc.  ( Ictc- 

«m1.  Ofl  I SAIl'  N..t  |*»»7» 

In  \k'm.|  tuilnnt  am.  luial  dtnaann  • 

Ihr  Irtl.ng  <4  I kiln  at  wind  luilan.  t kat  indwalrd  tkal  un«kr 
trtlam  t.awkm. ait  tri.ait  t ilaal.ait  Iln  Idadc  t an  hum.  mim4. 

•ng  I'.ai  k iwht  I,,  lug  I.  1 ► ..  and  i h.  adw  Itf  ht'ndtng  Alkoailoal 
mnh.|..|  dnling  11k  . I. " la  tin  tialalil)>  <4  ihr  t.mplcd  hrmlnig 
and  I.Mta.  al  ll.ll.ai  ..I  w I.  Madrt  it  |.<<t.nlrd  w ilk  . nr.  In 
d<lrir>i.-ung  l In  tunc  .4  iln  a «daal>aM  and  . meant  al  tuppfrttmg 
I hem 

MM  Sarah,  lain  AM^jurmiu.  H Ma.  (>..  471b 

(Mourg  ON  THC  ICONOMIC  ANAITSIS  04  DA.nituk 
VtnTICAt  Al  14  .VINO  TUNhINCS 

IN  N Snm.a.  mil  • p I ml  h«unl»  M Am  <Naa)  tia.gr 
Aaaot  Cud  M....I.I  Mat.  2b  Sop  1111 
1 lOonnatt  IV  7b  C 04  07«9. 
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ln>r.  a al.  .lyag  pugum  Nvgnad  lo  «ttaea.tl  >uton 
ataa  avlai  alat  k»  lla  Hat  o»  ..ia.t,  grai  arw.gr  produtwl  by 
Oanwua  VA  Al  arttamt  lla  Kunomc  mlpa  a bam)  on  th. 
daiaArd  r.inaai.r,  o!  a-  Inal  pome  dmgni  rr*wtn  cow  . <—? 

<4  t r tiom  run  I ha  atpiMtt  * urwiu.  m Km  » atMw.  lo 
dat.nnmrnti  lla  duacl  toMt  <4  trtlam  compononit  an  aNoel  a 
natlr  lo  mtiuda  ma  uah.atl  UMt  grl  prohtt  ol  Itw  mgtgacIMng 
"* talutp  dnliArulaxo  and  ta*aa  lat*t  ul  Iha  an«arpr»  piuducmn 
lha  trtlam.  lla  po»t  .Mugn  atair.t  ma)  .largi  aar 

davalutiad  aid  pruruja  Ilia  latctoa  for  Ihrt  tludt  lha  Har.lt  . 
hunt  'apm.il  upAmtun.  datya  at  Jaia-.mwd  by  mi  muo 
ram.it  upc.na.aiKa.  nodal  Hat  IW ajal  man  naKanaitg  kamolat 
to.  Itw  uitti  *4  nap.  ttvla.n  aK.nw.at  wat  utod  lo  tala.  I 
Inal  n.ar>r  pnMAIwl  m<  ugmawan  ml  ol  Nag"  Har.lt  alaa.t 

out 

WIND  TUNllEl  TFSTS  ON  A SAl/ONIHS  MOTOR. 

A.J.  Alexander  dn J fj.p.  HolownU. 

Indubtridl  Aerod/ngni cs,  w.3,  1978,  p. 3*0-51. 

TfsU  Imvi  Im  * n iiidfli'  mi  a »iihI  Iuiiim  I oca  a i»utr»fr*-r  of  Scvotiiua  r*»i«#r  « «»nfi|«MralM*nv 
iii  wind  s|»n  iik  of  li  *1  ni/a  n.i  VdfuiiliN  loli  il  wt-rr  libfk  aw|H*t  I rain*.  I»lail«*  o«<*Ha|i  and 
lfa|*  unit  tin*  t*ffirl*  of  aiiltlmi;  •■ml  ritrnyona.  ••ml  (daln  anti  diH-lflmi; 

Knr  low  4k|M  f I idlim  ( I ) w till  im*  .mIiIiImmu  11m  »*f I H iriii  y wan  low  (*  0 (Hi!i|  Lut  for 
liil'lt*  r 4S|mtI  ralMM  I '.•)  will*  ••|»fuioiin  I I.**!*  « «>nf i^iir.ili«.M  .md  %l»i*  tiling  a maximum 
v.tlui-  of  rffaru  m > «*f  M ik  w.is  «*l»luim  tl  I*  >ls  twilli  llm*  ami  f«*u»  l»l.**'*  il  «a*i»f i|*urall«»nw 
l*.ivi-  dp|ifn  ial»l>  l«nik«*r  v.iImis  «.l  • IIm  m-im  > 

A s|mi  mI  slii«l>  w.iv  lliailr  «•!  vniimI  Iiiihi*  I • iiTIm  IniM  foe  l»lo*  k.«g*«  ralMiw  U|a  l«»  O .‘I 
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A79  M?31  A low  nit  b'ad*  4»i*9n  'or  • 'vp* 

till  w*nd  t*rb*»*  0 * A (Alrr,*  Rryjftb  Ljfv  j»or#l 
P’"«l>jrth  p*  | iVrrwf  T+fhnoSoqy  )o-t*r\*l  rOl  ? Sp*  f'*J 
1978  p '8  ?3  13***t 

A b #l  'lrv:’'nt'0«  o*  th*  Ov'^ji  wi  w«rj 

tyrtu*^  (VAMl  «t  9***0.  MoowJ  by  I «hr>rt  b*t«or  y O*  *f 
BIk>  ch»*nef«it<l  for  tb*  s«nfj  4 5 m «r*1  17m 
rrv*ircb  lurt>*ri#l  m*  *' K)  fw*n  fl> fh  rh*  mr.1  tw'rr*  C/>rv5»r*>n 
omoiH.  i low  COl'  w«dr  b»VfJ  on  i vr*,»*  p^*»  of  aluminum 
• ■friivon  »«*mr  »**vb»*  A i»t  ol  6 »n  cbor*J  0*  «M  W»fo«f 

WCT*or  rt  uvwi  for  S«oj'l1  5 m **V»arct»  w»nrj  fu#b<»  Th»t  Marl*  <1 
nor*  comrr^rrijty  Oth**  VAWTt  irt*r*j  fhii  W*fJ*  i**4'** 

ru»  S m 0 yn*»iv  «nj  tN>  Clarfr  «on  AkjO*  A^iy/ 

N ru  j Mob^wfi  m«t».nc  Bl«r1*t  of  l*9*f  rhnrdt  of  a vm-ln  'Vv^n 
•o  *n  the  pijo*  <»*9  It  »t  »»p*r.tH  that  «n  1 1 m rho"J  Mate  w<tl  ha 
UV**f  for  »h#  OOC  8 k W macbirw  »0  hr  irnt»ll**l  at  Pori  y f l*t%. 
Co^iato,  ***1  1 24  .f  chord  talari*  for  tha  OOE'i  low  an*  17  m 
mart-  •*»  It  t b*l***ri  that  w«Cb**<  fh*  v/r  lar..*at-**r  ?f  ri«*t«it?OTQ 
rdfutmn  ptf'Vt.  thr  ill  b^r  p«***  rtV^ryi  Wi^* 

f*ptfl«.tf  fh*  mrjit  *mt  *'*•€*•#*  h art*  'or  th*  D**»‘*ui  typ*  VAWT 


A 79  47470  Secondary  p»wrt'!  eff* cling  the  P»»for 

mmc«  of  rf«ttanc«  typt  itftK*  evil  •<"*  rotor*  S S’»«r4»rirr 

lUnirerwty  of  &'  LaWra,  Parallax**  St'  LerWe)  fVintf  fnpnwrinf, 
*ol  2.  no  1.  1978,  p 49  S8  11  reft 

An  riptrimoitA  fludy  of  the  rffni  of  IrKir  fwremeteci 
Reynold*  number.  wake  apiC  r*«.  the  vr/e  of  Ihe  end  Wale.  and 
the  theft  diameter  on  reutlance  type  verteal  ear*  wind  rotor*  i* 
>l«ey r itied  The  opt.rn.jm  diameter  of  the  end  plate  n found  to  he  |u*l 
in  eacew  of  the  wake  wvtth.  and  the  thaft  * atfre r*e  effect  upon 
performarce  i*  found  to  liecome  tignifrcant  Oldy  erhen  the  theft 
diameter  n r dandy  large  Devon  profile*  of  tome  mnierr  type 
yeetcat  Ini  rotor*  are  thrrwn  and  differ mre*  m their  rharaner I*le:i 

are  comidered  ® ^ 


A 78 49939  Some  preliminary  rewjbt  on  the  performer*** 

of  a onall  yerti eat  aait  cylindrical  ennd  turbine.  G Ahmad'  IPdilay 

Umvervty.  Sh.raa,  Iran)  Wind  fnpmrui f eol  2.  no  2.  1978.  p 
6S  74  70  reft  Retearch  tuppoded  by  the  Pd*ta*'  Unnrervfy 

The  performance  of  a needy  developed  imefl  eerl cat  ar  '*  wind 
turbine  with  two  tail  Wade*  •*  detcnbed  The  modal  devpi  r* 
eapla-ned.  and  the  effect  of  wind  velocity  and  laoul  Wade  en0* 
teitmgi  on  the  power  coefficient  * ttudwd  Ma*«**um  power 
coefficient*  for  aanout  condition*  e»e  plotted  Alrtvai^i  the  ma*i 
mum  affcwncv  of  the  model  rt  only  about  7%.  rt  n aiggwted  that 
The  uw  of  th.t  wind  energy  convertor  m remote  rural  areal  of 
developing  countne*  irid't  he  fr#*i We  die  t'J  the  umplcrty  of  the 
WwV  devgr  and  the  retafnrety  tow  coat  of  construction  W L 


r:  inverte  froplem  for  vrpttcai  -axt~  wirr  t»jrwtr? 

ty  J.  V.  Realy. 

Journal  of  Energy,  vnl.  2.  no.  6,  Nov. -Don.  1978, 
p.  3ft2-384. 

TUP  conclusion  trial  thf  matimtim  theoretical  power 
coefficient  for  wind  tufbtnes  is  lft'27  * *9  and  that  the 
»ake*ekxTi>  is  '/if  was  reached  hy  fief  / ’ about  1920 

The  mulliple-Mrcamlube  model'*  involves  dividing  ihe 
fktw  through  the  furhtne  tnio  tubes  A balance  between  ihe 
force  on  Ihe  blades,  obtained  from  blade  element  ihetwv.  and 
the  rale  of  change  of  momentum  of  the  fluid  in  the  lube, 
assuming  actuator -disc  theory,  gives  an  equation  which  is 
solved  for  ihe  inflow  factor  A by  iteration  When  A is  found, 
the  power  coefficient  is  obfained  by  using  blade  element 
theory  This  latter  step  involves  the  energy  equation  Ihe 
power  coefficient  is  averaged  for  each  streamiuhe  to  give  an 
overall  value  Thus  the  momentum  and  energy  equations, 
which  form  an  independent  vet.  are  used  tooMain  A and  t r 
While  studying  the  direct  problem  for  the  influences  of 
blade  ihiclne*'  and  camber**  the  author  became  aware  that 
profiles  possessing  very  high  lift  were  undesirable,  as  thev 
abstracted  more  than  the  optimum  amount  of  energy  from  the 
wind  Ihis  raised  the  question  of  the  nature  of  the  most 
desirable  lift  and  drag  forces  The  solution  is  obtained  quite 
simply  by  specifving  lh'27.  and  solving  for  the 

lift  and  drag  coefficient*  and  the  corresponding  value  of  the 
angle  of  attack 


A 79  49839  Model  w*d  protprypv  pwtmmww  chwvcwr'v 

tie*  of  twowui  row.  wmdmiM  V M Thac  II II -nod . Urwyn  ty. 
Urban*  III  ) W'Od  f nq  rwrr  n*.  vw  2.  no  2.  1978.  p 7*88  7 r.t* 
R vat  arch  ajpoortwJ  by  lh»  f ord  f oundahon 

Model  let**  were  conducted  m a wmd  b>rwwl  to  arrra*  at  an 
aptiwvjm  conf^urat.on  of  Saeoniu*  rotor  wmtbmM  f fleet*  of  Ihcee 
de*^-  parameter*,  namely  rotor  #>ape.  orwlap  between  rotor  Wade* 
and  WOW  a* -on  gap  between  rotor  Wade*,  on  the  operating  char  at 
tarobc*  were  ttudwd  Rotor  mode**  wt*h  different  comb* nation*  of 
Ihe  renew*  perimeter*  were  tetter)  under  three  wmd  relootiet  to 
deterwtew  the  cont^urafon  which  would  provide  the  bet!  relative 
performance  from  ihn  ttudy  rt  wet  found  that  the  optimum 
confutation  wet  different  from  the  nendard  Saronu*  deugr  not 
onfy  m the  Wade  #>ape  but  afto  m the  overlap  drttance  between 
Wade*  On  the  hat  t of  the  r**ulft  obtained  from  modal  retls  a 
prototype  unit  bated  on  the  optimum  ihy  eonf^jratem  wa*  bu4t 
and  tetted  on  «n  open  ut*  ReauUi  obtained  from  rh*  tett*  o'  the  tub 
«af*  devgr  are  *ner>i rapng  The  reauit*  have  corroborated  *cime  o4 
the  vgiyi  Siding  of  Savonnn  I Author  I 
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Volume  1 'A'9W’0,”44^rd.97T‘p 

ssvsa  rr^Rrr^rbi  ^ 

^iSSU-y  o.  «.  V«—  0~™uy  *"«-£» 

(VGVAWI  m*e*  .t  «"*'"*  lot  "»"V  ^ „ 

imJI  Tht*  paper  concent,  ale*  on  mean.em.nl*  thet  h».  been  meat 
on  a 3 m diam  VGVAW  prototype  Wo.k  on  'etse-tcele  *«wom 
the  de*ign  ..  procMdmg  *eparaialy  m collaboration  *rth ^ 
The  performance  ot  the  3^>  be  *****  ^ 

mea*ured  .n  the  open  art.  rod  a pm*  P«*e.  co«.l.c«nt  *QTO 
0 36  recorded  This  n -n  i«a*onabl«  agreement  with 
prediction*  -id  compete*  leeotebty  wrth  available  open  »i  e*t  data 
lot  Darrieus  end  hot.ronlel  ax.*  windmill*  The  choice  o up  imo 
Sh*'  I,  di*cu*«d  in  tome  rfolad.  - «" 

, ,.llv  C4I1  be  expected  to  give  eerodynemic  ttrfi  vterl  eetth  only 

meet.  fou  ol  p«  Mroe.ce  A toe,  e*p«c, 

„ windmill  we*  llweto*.  eta  co«t.oct-l.  end  th«« 
confirmed 


Xiaenue  The  dwxin  conrtjuclior  t eating  end  menulec 

ol  ,«rtKel  exit  wind  turbrne.  R H B reetch  (Sendie 

r^etm^  A^oetooe.  N Me.  I ^'^Z^TcTcZ 
on  Wind  Eneigv  System*.  2nd.  * Ctent«(d 

36  1978  Proceeding*  Volume  1 ( A79  4010t  1 7 Ml  CMnnw 

Beti*  Engl  end.  British  Hyd.cmechen«Re*eetch  AwM:a«.on^1978. 

p.  E3  23  to  E3  38  10  ref*  Re*eereh  tuppotted  by  the  U 

xus-cp-  - • » T" 

„ >«n  wind  turbine  (VAWTI  ete  described,  er  J re*u!t«  of  e 

z~?rrs  rr  jttsjss; 

i^blen  tes'ted  The  blede*  ««  troposkem  sheped.  «dh  *^mmeO' 
ce!  erlo.l  c.o*s  sect.  m develooed  from  helicopter  t.lede  technology 
be  ii  iMief  ijidi  cetlinoi  and  both  induction  and 
The  power  ttetf  '^^J^nT,  £**,«.  Rero.t,  of  tesU 
*ynchronou*  elecliicd  poorer  generation  er  ix.  Irv,ts. 

meesurmg  petformence  peremeters.  Estimeted 

S 2 

==■  c ■sf  rrr  3 

low  weight  sp  of  1 5 e *ti«  ceble  support  *y*tem. 

rotor,  e height  tod.emeter  retio  or  t a.  • . wjlteoe 

end  e difte.en.iel  tor  tynchronous  motor  ‘<*"‘'*9 
Pert.,  for  induct  ion  motor  stertm,  Potn,  deugtn  ot  200  KW..M0 
IcWe,  end  1600  KWe  were  endy/ed 


THE  TNFUJENCE  OF  BIABE  CAMBER  ON  THE  OOTRTT  OF 
VERTICAL- AXIS  WIND  TURBINES,  by  Dr.  .T.  V.  Healy. 

Wind  Engineering,  vol.  2,  no.  3»  19(8,  p.  146-155. 

This  study  represents  an  extension  to  cumbered  airfoils  of  a previous  work  on 
symmetric  ones  The  model  used  u the  multiple  streamlube  one  and  the  airfoils 
have  Gottingen  profiles  the  only  ones  foe  wh,ch  sufficient  data  is  available 
It  is  found  that  airfoils  with  high  lift  can  abstract  more  than  the  optimum  amount 
of  energy  from  each  streamlube  This  high  lift  can  be  generated  by  using  « amber 
or  by  presell, ng  symmetric  profiles  at  some  initial  angle  of  incidence  In  general, 
the  closer  the  airfoil  u to  symmetric,  the  more  satisfactory  its  power  output  ( am 
benng  or  presetting  the  angle  of  incidence  seems  a likely  way  to  avoid  excessive 
turbine  speeJs 


THE  INFLUENCE  OF  BLADE  THICKNESS  ON  THE  OUTPUT  OF 
VERTICAL  AXIS  WIND  TURBINES. 

J.V.  Healy. 

Dept,  of  Engineering  Mathematics,  The  Queen's  University  of  Belfast, 
Ashby  Institute,  Beifast  BT9  5AH. 

Wind  Engineering.  1978,  Vol. 2,  1,  1-9. 

The  amount  of  data  required  to  compute  the  output  of  straight-blade 
turbines  is  only  a fraction  of  what  is  needed  for  curved  blade  ones.  Ustng 
the  data  in  NACA  TR  586,  the  power  coefficients  for  NACA  profiles 
0009,  0012,  0015  and  0018  have  been  computed  for  a wide  range  of 
turbine  Reynolds  numbers  and  tip  speed  ratios  from  2.25  upwards.  Lift 
and  drag  matrices  are  set  up  from  the  data  and  a standard  subroutine 
used  to  interpolate  for  the  lift  and  drag  coefficients  for  given  values  of 
angle  of  attack  and  blade  Reynolds  number.  The  computer  program  is 
based  on  the  multiple  stream  tube  model  and  takes  inflow  into  account. 
The  results  show  that  the  maximum  power  coefficient  is  about  0.5,  at 
the  highest  turbine  Reynolds  number  used  (2  x 10*),  and  is  roughly  the 
same  for  all  profiles.  This  maximum  occurs  at  a solidity  of  about  .27 
and  a tip  speed  ratio  around  3.  For  turbine  Reynolds  numbers  less 
than  2x10*,  the  0009  profile  is  inferior  to  the  others.  In  general, 
thicker  profiles  are  better  at  low  turbine  Reynolds  numbers.  To  assess 
the  influence  of  reduced  drag,  computations  were  made  for  the  0012 
profile  with  a 50%  reduced  drag  and  its  measured  lift  values.  The 
results  showed  about  an  8%  increase  in  the  maximum  power  coefficient. 
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KANOIA  17  Mf Tl A VfRTICAL  AJtl*  WIND  TUAA1N* 

A N So*™*"  Dae  ’977  7°  e '•** 

(Contract  f V ;«C04  07891 

(SAND  77  1 1781  Avail  NTIS  MC  A02/M7  A01 

a— o«»  •'•  aummaued  from  Wada  limaulimWN 

*J!r£  — op—-*  p^«--  » 

ir»v...  dial  Iha  Marie  structure  n pedorminq  a**) 
-rihOU.  *07  «PP~'*  '**»  “* 
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A 78  777)6  G*n#f»l  pwlo»m*nt#  thvory  fo t cioMwtfttl  am 

turbines  PBS  t isseman  IAwoV»onfn»rrt  I nr  Prjrtpn*  Calif  I 
In  International  on  W»*l  f nngy  Systems  C*mhr«$g» 

Frxjlanrl  Vl'temt.ef  7 9 1976.  Proreerl-^t  (A 78  77776  07  44 ) 

C/anftelrl.  B*»ll  England.  Brtttsh  Myd* nmwh an«r % Rpyarrft  A SOTO* 
tioo.  1977.  p C7  71  to  C7  36  6 rvft  NSE  Grams  No  GI41840  No 
AFR  74  04014  A03 

An  analy f * ai  theory  it  pretenterj  for  the  rlrlwminjlion  of  the 
petformanre  char ar. ter itf c t of  rotary  riotvaunrl  am  machtnet  The 
consider H apf>rn*rh  can  he  uteri  for  the  preliminary  design  of  wind 
turbine  geometry  and  the  wftcfon  of  blade  Mctom  It  tf  found  that 
for  hHp  chordal  ra«e>  (Cl  deuces  the  crosswmd  force  hat  a 
significant  adverse  eft**?  on  (KMet  e* traction  at  well  at  on 
arr fjrlynaniK  loads  The  theory  consdtrs  wakv  mdurtion  •»*  1 
inst earl  y aerndynamrt  m the  timplett  nay  consistent  yyrth  the 
oli jec toe  of  developing  rea'ittic  engineering  results  Foe  lost  C 
deyr  es  this  appears  to  lie  adw|uaf*  for  a first  ord»r  analysis  hut 
furl  tier  r efinement  is  deteahle  to  prrrlirt  aeroetatte  hehayinr  for 
high  C devices  more  data  it  »e nmel  to  validate  the  proposed  « vo-»s 
correct  mm  G R 


A 78  77750  An  ae'ndynamtc  performance  theory  for  the 

Oerrteut  wind  turhme  D J Sharp  IK  mgtf  on  Polytechnic  K mgs  ton 
on  Thames  Surrey.  England  I In  Inter  oat  m na*  $ympm*jm  on  Wind 
Energy  Systems.  Cambrrlge.  F ngland  September  7 9.  1976  Proceed 
mgs  (A 78  77776  07  44 1 Oanfield  Beds  England  §ntt#i  Hydro 
mrehames  Research  Asmciatmn.  1977.  p X46  X53  6 refs 

Blade  element  and  momentum  theories  are  used  to  predict  the 
induced  velocity  distribution  over  the  vertical  hei^it  of  the  D emeus 
wind  turbine  The  effect  of  local  Reynolds  number  values  on  airfoil 
date  is  also  taken  into  account  The  ewfoil  for  the  turbine  blades  is 
the  NACA  0017  profile,  a blade  shape  of  the  trnpotkwn  type  is 
adopted  for  the  analysis  ReajHi  of  the  performance  study  indicate 
the  marked  mfkjenre  of  the  wind  spew!  Reynolds  number  and  the 
need  for  correct  airforl  data  J M B 


A 78  77739  Aerodynamic  ttudres  on  vertical  am  wind 

turhine  N V C Swamy  (Indian  lost ii#t*  of  Technology  Madras 
Indial  a»*l  A A FrM /SC he  IDornwt  System  GmbH  F > .wl*«  hthtfvn 
Wmt  Germany  I In  International  Symposeim  on  H *nd  Energy 
Systems  Cambridge  England  Set ’ember  7 9 1976.  P*uCeed*f^l 

(A  78  77776  07 44 1 Cranfwld  Beds  Errand  Sr.tish  Hydro 
mechanics  Research  Attoreton  1977.  p C5  73  to  C5B0  Ol 
russmn  p X41  5 refs 

A dear r of «on  rs  presented  of  invest  igatmns  whvh  were  con 
darted  m Blest  Germany  and  m Inrfw  with  the  obyecrw#  to  m prove 
the  Darriw/s  type  of  motor  The  conventional  croa  section  of  ttse 
Made  for  the  Darrieut  motor  t that  of  a Symmetra  at  a*  fen  I sector 
Mathematral  relatmns  deso 4>mg  the  Made  geometry  are  presented 
and  the  beharior  of  the  blade  m a OWtAipl  force  fw«  t 
mvest igated  taking  into  account  a comparison  of  the  actual  #wpe  of 
the  rotor  blades  with  a quadrate  parabola  and  a catenary  for 
different  rotor  hei^t  diameter  ratios  The  contraction  to  the  tar <*je 
provdad  by  the  var kjus  'lafi'wnfs  of  the  rotor  is  determined  Thera 
appears  to  be  a disfmct  advantage  m using  a strait  cylindrical 
action  instead  of  curved  blades  This  hypothesis  n to  be  investigated 
with  the  aid  of  a small  model  G R 


N79  10633#  West  V.'gm*#  Unrv  Morgantown 

Of  84 OR  INtTRUMf  NTATION  AMO  CALIBRATION  Of  A 

VT  RT1CAL  AX  1 8 W1N0  TURBINf  ROTOR  MB  TN«a 

D G ERo  1977  112  p #♦» 

iContract  IV  76  C 05  5135i 

CT10  277541  Avaf  NTIS  MC  A06/MF  A01 

A van  tea*  a»»s  wmd  torfrng  da«*gn*d  ftnetty  kv  >aaaaich 
purposes  m o*dar  to  confirm  theoretical  performanca  caicuiationa 
•s  daaotwd  Aerodynamic  peMormenea  and  atnjcturat  anahrsw 
am  amphas'/ed  DOE 
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AI8  77718  A nnkAalwi  fo  !•>»  amodi «f  t fWf  ol 

»••»»•<  *»”  •»««1  O Mr.lm*  (Saab  V»  » A8  A^r^>ara 

0«f  l Inwalonal  Sfmtmun  on 

f '»'»»  Sfrttafm  0*vt..'9*  fn^a nrl  Smfnrbn  7 9 1978  A-nrnxI 
"Vf  (A 78  77721)  07 44 1 &an«»M.  Barit . (tymt  B>><r«f  Hr+n 
matbana-t  Rataiarb  Annual -nn  1977.  p C4  89  to  C4  7?  D.» 
oimon  p *40  *41 


(SAND  -77  0028i  AtmtlDUlt  ml} til  of  tW  Imfmktao- 
17*»  "III  larbtaa  llam.  N D (Sanrlia  l abt . Alhuqurrqur.  N Mn 

(USA  I)  Apt  1977  Contract  EY-76-C -04-0789  2lp  Dcp  NTIS.  PC 
AOJ/MF  AOI 

The  letting  of  Iroprnkien  type  wind  (urbmet  hat  indicated 
I ha:  under  certain  conditiont  aerann  vibrattom  of  the  Madea  can 
occur,  involving  fUtwne  bending,  lomon.  and  chordwite  bending  It 
n the  purpoae  of  thn  report  to  perform  an  amieiaanc  ana'ytia  of  the 

ttahihiy  of  the  coupled  bending  and  torvonal  motion  of  luck  bladei 
with  a view  to  determining  the  cauae  of  Iheae  vibralmoa  at  a meant 
of  tuppret'ing  them  The  emphavi  of  the  analyan  n on  obtaining 
physical  undervlanding  rather  than  e* act  numerical  rrtulta  The 
effect  of  erlreme  variation  of  the  chord  woe  location  of  the  tectioa 
center  of  gravity  of  tropovkim  iype  rotor  hladet  wat  found  to  be 
negligible  with  regard  to  blade  flutter  Thn  conclusion  implies  that 
chordwite  masj  balancing  of  the  blades  a not  required,  with  consr 
quenl  large  reductions  m blade  design  and  manufactuniig  require- 
menu,  and  therefore  in  blade  coat 


An  analytn  IS  fn«1»  ol  ibe  How  m e»  bnomntal  plana  of 
Symmetry  of  a fast  einfunq  vartr  al  asrt  avri  lurbma  bavinq  a V s' 
rstmbar  of  (ira^ii  my  narrow  Maries  and  a b«V»  l»V'  fiaev'n 
rain  7be  analyse  it  oqnrouriy  raliri  for  only  my  l^nly  loafed 
knbines  m mrompretslble  norwiscous  How  twf  ntinnwenl  Inr 
beer-e*  toariinq  anri  correct  emf  lor  ytsunrs  rile  I)  ae  level  II  IS 
found  that  half  of  l be  bow  retardation  rand  by  ihe  turbew  rates 
pfare  afhm  the  turbine  dieff  Thus  Made  >nr  yfenre  and  aaro 
ifynane  loaf  on  the  Maries  ae  much  h^wr  on  the  wnrtwad  than 
On  Ihe  leewad  safe  of  Ihe  tufheie  The  moaenum  value  ol  rbe  power 
meffemnt  m norwisootrs  How  Ire  inn  type  rtf  lurbew  is  I7\  nf  the 
fewtlc*  maanuin  lei  an  ried  end  letiire  lAutbrel 
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Design,  instrumentation,  and  Calibration  ol  a Vertical 
Axis  Wind  Turbine  Rotor. 

D G Elko 

West  Virginia  Umv  . Morgantown  1977.  112p 

TIO-27754  Price  code  PC  A06/MF  A01 

The  design  instrumentation  and  calibration  ol  a vertical 
axis  wind  turbine  that  has  been  built  by  the  Department  of 
Aerospace  Engineering  at  West  Virginia  University  (WVU) 
are  described  The  turbine  was  designed  strictly  lor 
research  purposes,  in  order  lo  confirm  theoretical  per- 
formance calculations  developed  by  the  Department  Areas 
of  special  interest  are  aerodynamic  performance  and  struc- 
tural analysis  (ERA  citation  03  003144) 


(SAND--77-1BA5C,  pp  177-167)  LATA 
ACQUISITION  AND  SIGNAL  PROCESSING  TUR  SAmDIA'S 
VERTICAL  AXIS  WIND  TURBINE  INSTALLATION. 
StlaTald,  B.  1977. 

T ro*  Dig  It  A I *10661  processing  syeposlua; 
Albuquerque,  NH,  USA  (6  Dec  1977). 

Proceedings  oT  the  digital  signal  processing 
syapos I ua. 

The  data  acquisition  end  analyses  systaa 
developed  to  east  tn*  needs  of  t t.e  VAWT  test 
site  Is  described.  The  systes  eeploys  e 16-BIT 
uord  length  a I nl -coepu t *r  as  the  CPU  end 
Includes  a variety  of  peripheral  devices  for 
date  acquisition  and  display.  The  date 
acquisition  portion  of  the  systaa  Includes  an 
Industrial  A/D  systaa  and  a specially  designed 
PC N unit.  Thasa  devices  allow  tha  acquisition 
of  120  channels  of  alsad  lou/hlgh  lava)  signals 
and  selectable  acquisition  rata*.  Tha  softuar* 
support  systaa  allows  near  real  tla*  display  of 
graphic  output  of  various  types.  Included  ara  a 
fils  systaa  to  allow  coablnlng  of  data  acquired 
ovar  extended  1 1 as  periods,  frequency  analysis 
of  structural  rasponsa  and  wind  parforaancs,  a 
• • bln* • or  I an  tad  analysis  of  wind  vs  various 
turbine  parforaancs  ch a rac t a r I a t I cs . 
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A78  18093  DMtfi  affecting  tha  par  tor  mane  a 

of  ramtanca  typa.  vertical  ua  urufcolori  An  experimental  /nve*ti 

git  ion  S Snasegai  am  (Ur.ivviwty  of  Sn  lent*.  Perademya.  Sr« 
lanfcal  Wind  i nginemr «»f  vo*  I no  3.  197?.  p 307  317  7 raft 


AN  lNfTX°FNSIVE  METHOD  FOR  CONSTRUCTING  DARRIF'iS 
BLADES. 

O.P.  Grimmer  and  C.D.  Kolstad. 

Alternative  Sources  of  Energy,  no. 29,  0ec.!977, 
p. 14-20. 

Inexpensive  wind  power,  particularly  for  •mall  scale  applications, 
from  vertical  axis  Oarrieus  wind  turbines  has  bean  hampered  by  high 
blade  costs.  This  paper  discusses  a low  cost  blade  design  which  is 
simple  enough  for  construction  by  the  home  craftsmen  or  smell 
manufacturer.  Materials  costs  are  estimated  at  $74  fora  single  15' 
blade  (1977  costs).  Construction  techniques  as  well  as  designs  ere 
discussed. 

Feasibility  Investigation  of  the  GlromlU  for  Generation  of 
Electrical  Power  Volume  I Executive  Summery  Final 
Report,  April  197S -Apnt  1976. 

R V Brulle 

McDonnell  Aircraft  Co  . St  Louis.  Mo  Jan  77.  29p 
COO/2617-76/1/1  Price  code  PC  A03/MF  A01 

The  feasibility  of  the  Giromill  for  the  cost  effective  prodoc 
bon  of  electrical  energy  is  studied  Twenty  one  different 
Giromill  configurations  covering  three  sires  of  Giromill 
systems  (120.  500  and  1500  kW)  were  analyzed,  varying 
such  parameters  as  rotor  solidity,  rotor  aspect  ratio,  rated 
wind  velocity,  and  number  ol  rotor  blades  The  Giromill 
system  analysis  employed  the  same  ground  rules  being 
used  lor  conventional  windmill  analyses  to  facilitate  com 
parisons  between  tliese  systems  The  insults  indicate  that  a 
Giromill  is  a very  efficient  device,  and  coupled  with  its  reta 
lively  simple  construction  appears  quite  cost  effective 
when  compared  to  conventional  windmills  (ERA  citation 


A 78  18093  Pwformence  characteristic*  of  coocaol'itof 

auynsnird  Sucmus  wind  rotors  A Saturven  (PaNevt  Univerwty. 
9)ir«i.  Iran)  Wind  ingtnmnng.  vol  1.  no  3.  1977.  p *98  306 

Thst  paper  domOct  tha  performance  charattaratset  of  *even 
S rot  or  configuration*  tatted  m the  wind  tunnel  to  study  the  effect 
of  wind  concentrator,  diffutar  and  ducting  on  tha  tip  speed  ratio  and 
power  output  Tha  configuration*  levied  included  Doth  cooinuout 
and  split  S taction*  (Author) 
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DIAMFTER  DARRIEU*  TURBINE 
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ISANO  77  10631  Ava.1  MTIS  HC  A03/MF  A01 

Ih*  results  of  ISro  Inti  and  some  of  the  problems  essor.atorl 
with  free  an  miiog  of  wind  turbmes  ara  presented  Th* 
parlor  mane  a data  obta.ned  lotlow,  tha  gana>af  hand  of  data 
obu,"*d  m extenenre  wmd  t.mnal  taata  of  a 2 mala.  d.amaiar 
turbine  However  tha  power  eoefhoent  data  ara  slightly  Iowa, 
than  animpaiad  Tha  reasons  for  ihta  discrepancy  ara  a.ptrvert 
along  with  comparnona  between  aapanmanial  data  and  a 
computer  .red  aarodynamic  prediction  mortal  fhA 


Vertical  A*l*  Wind  Turbina  Tie-down  Design  with  an 
Example 

R C Reuter  Jr 

Sandia  Labs  . Albuquerque  N Me*  Dec  77  3*>p 

SAND  77-1919  Price  code  TCA03/MrA0l 

Desiqn  of  cable  tie  down  systems  for  vertical  axis  wind  tur- 
bines is  discussed  and  guidelines  are  furnished  Topics 
such  as  the  number  sue  and  material  of  the  cables,  cable 
elevation  angle  tensioning  and  tbermoelastic  effects  are 
discussed  in  detail  The  tie  down  system  of  the  existing 
Sandia  17  meter  VAWT  is  used  throughout  as  a numerical 
example  (FRA  citation  03  023571) 


fSAND  -76-06501  Fncineeriag  drrrlopmeet  ttatvs  of  the 
Derriews  wind  terbie*  Black well.  II  f Sullivan.  W N , Rrutrr.  R C 
Banat,  ) F < San. In  lAh* . Albuquerque.  N Mea  (L'SA)i  Mar  1977’ 
Conlracl  EY  76X  04  07*9  *7p  Drp  NTIS.  PC  A04/MF  A0I 
Ihf  aerodynamic,  tltuclural.  and  system  conuderaliom  re- 
auirrJ  for  ihe  engineering  development  of  ihe  Darneus  turbine  are 
described  Particular  emphasis  n given  to  the  neeesvty  for  clow 
interar  lion  of  these  three  areas  and  their  effects  on  energy  emit 
Currently  available  experimental  data  ami  analytical  method*  are 
dice  lined,  together  with  specific  reculfc  and  trends  obtained  to  date 
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-RETRE-DIARf TER  DAPPICUS  TURBINE. 
E.;  Blackwell,  R.r.  fSandia 
uerqua,  N.Rax.  (USA)).  nee  1977. 
76-C-04-07S9.  36p.  Dep.  NTIS, 
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ter-dleeeter  ver  t Ice  l-e* I * »|nd 
hean  tested  at  the  Sandl a 
bind  Turbine  Site.  The  results  of 
and  *n»e  of  tha  problaes  associated 
r totting  of  vlnd  turbines  are 
he  parforeence  data  obtained  follow 
trend  of  data  obtained  In  eitenelve 
tests  of  a 2-oeter-dlaveter 
aver,  tha  power  coefficient  date 
lower  than  anticipated.  The 
thla  discrepancy  are  explored  along 
tone  between  experlnental  data  and 
ed  a er  orlynew  |e  prediction  eodel. 


(Cl K)  J'r|7  4/||  f.lrnmltl  wind  tnnnrl  lest  and  inatssfs. 
\ nlumr  I.  Ftreuflre  sentmary  Final  report,  June  147* — October 
1477.  Moran.  W A (MclTonncll  A-rcraft  C o.  St  I outs.  Mo 
It'SAI)  fht  1477  Contract  F.Y-76-C-02  2*17  2<tp  IVp  N I IS.  PC 
A02/MJ  A0I 

I hr  slurly  deviihn.  hrretn  is  a ctwitmuatnm  of  the  f niom.ll 
investigation  in  whir  h a wind  tunnel  lest  «»f  a model  Criromill  rotrrr 
was  per formrrt  I he  pr imary  objective  of  the  w m<1  lunnrl  lest  is  as  to 
obtain  data  for  comparison  with  Ihe  l arson  cyclogiro  vortex  theory 
program  employed  for  predicting  the  C iuomill  performance  Ihe 
model  had  a rotor  diameter  of  7 ft  (2  It  melerst  and  a solidity  (tola* 
blade  area  dis  ided  by  rotor  span  times  diameierl  of  1)1  I his  was 
ac  hieved  by  a three  bladed  rotor  having  hi  vie  chords  of  3 4 in  (21  3 
cm)  and  a span  of  5 ft  (I  52  meters)  The  blades  were  modulated  by 
use  of  replaceable  cams,  that  simulaied  Ihe  various  operating  rondi 
tions.  and  a push  rod  arrangement  connei  ted  to  a hell,  rank  about 
the  hlade  pivot  pmnt  Rotor  RPM  control  was  achieved  with  an 
electric  motor  generator  chat  could  he  used  to  either  drive  the  rotor 
or  absorb  the  rotor  power  to  maintain  R I’M 


f SAND—  77-1241  ) IICMTNI  NG  PROTECTION 
TOP  THE  VERTICAL  AMS  MIND  TUPS!  NE . Dodd, 

C.M.  (Sandia  Lab*.,  Albuqueequa.  R.lt*,. 
(USA)).  Oet  1977.  Contract  E V- 76-C-04-07R9. 
26 p.  t>«p.  NTIS,  PC  A03/Hr  A01. 

Tha  result*  of  lightning  protection  *tudl*s 
for  Vortical  A* I a Wind  Turbina*  *ra  pr*«*nt,d. 
Th«  t hodo logy  I*  * < tab  I 1 *h*d  for  detaeelnlng 
the  ebanco*  for  a lightning  strike  at  a VAVT 
»lt*.  Proposed  design-  for  lightning  protoctlon 
systaws  aro  described.  The**  design*  Include  en 
Insulator  design,  a brush  by-pes*  design,  e 
con*  Of  protection,  lightning  ollelnetlon 
device,  end  • concentric  tower  protection 
• ystee.  The  work  aleo  describe*  in  affective 
grounding  aystew. 
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A/B  22242  A to*  cott  wsndmitl  iolo>  A C Beatei 

ll««c*a»«  Umwiyily  Laicell.-  Empwidl  In  MmikMoB  Smu 
Hum  Ml  Wwd  Eneigy  $y>Wm  Cembr.dg.  intend  September  7 9 
19/b  Ptocc-edtnga  |A7B  22226  0 / 441  On.ti.ld  Be<h  England 
Uni  nil  Myifconwctiemci  Reaeatch  Astuciahun.  19//,  P C8  101  to 
CH  108,  Uacussaon.  I<  X4b  X46 

The  economic  leearbihty  ot  a i«  ot  w.ndnvlly  lb  obtain  pi«t 
In.  IIk  gcn.ielmn  of  etectnoty  dependa  primarily  on  It*  capital  ‘-Oil 
u»  the  required  inylelletlon  It  appeera  that  Ihry  capital  coat  n MAI  loo 
high  In  liny  connection,  a vertical  amt  high  lined  coloi  thrargn  hat 
( h ■ i proposed  by  Rangr  at  at  (19/4t.  who  eanmete  that  the  cc at  of 
then  device  would  be  abuot  1/6  of  that  o*  a conventional  weidtrell 
In  the  new  windmill  the  e»pet.wve  an  toil  mcIimi  Data,  which  lam 
a man  component  ot  mwl  windnella.  aie  retaaced  with  a aimsAe 
sleet  li amew* *i t i bund  which  a lanaiMied  tabnc  covei  it  traced  A 
devci iplion  n given  ol  aapenmentt  m which  ikkWi  ol  ttie  new 
wi toila  aie  eniptuyed  Static  ar.odynanec  leati  ol  a veilicd  a«i» 
windmill  loloi  uuig  tleutte  Uadet  pierhcl  that  the  cfctign  appeaiy 

r r 
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TJ  Greater  Lob  Angeles  Area  Energy  Sywposius, 
l63  2 1977# 

G7U  Greater  Los  Angeles  Area  Energy  Symposium 

1977  ...  cl977.  (Card  U> 

lneers  and  Scientists.  Proceedings  series  - 
Los  Angeles  Council  of  Bigineers  Scien- 
tists 1 ▼.  3. 

Mul  naryiaall  Vertical  Alia  WandalH* 

t.  fc.  laiptn , The  Aerospace  Corporation 


A78  37421  f Opevaiionat  eapenence  with  a bm  Oaanaut 

wmd  tu i tan.  V A L Chakteeu  (Auckta..!  UmvarV.y.  Auckland 
New  2usUi.il  Mlt/IWI  o(  tnytnmn  Auttuhan  Hfdnuhct  and 
Hunt  Mac  hen  a 1 Curi/erance.  6th.  AJtUid*.  AuUia/ia.  Ok  69. 
19//.  Pi*>er  4 p 1 1 reh 

A demunttial.m  Darneua  wind  turbine  with  a rotur  diameter  ot 
4 17  m waa  luond  to  pruv.le  a power  output  much  d. Her  ant  huin 
the  output  predicted  by  theoiy  Wtwreaa  a peak  power  ul  about  6 
kW  in  a 14  m/yec  we.)  waa  eapeettri.  the  turbine  in  lacl  developed 
ever  mcreaung  poww  with  wmd  apee.1  increments,  registering  a 
maximum  output  ot  23  kW  m a 22  m/sec  wind  The  teUtionship 
between  powre  cueltk-lent  and  tip  sp«d  latm  was  studied  on  th. 
basis  ol  line  current  and  wmdipeed  lecoti*.  the  blade  Reynolds 
numbers  apywaiMl  lo  have  a pynlhcei*  mlluence  on  the  shape  ol  Itw 
power  coellcient  curve  ® 


Alt  22237  A (Miluiiiisnu  pnilKlkM  mudti  tot  ih« 

U«IMU>  luftsur  J H Slo-kUml  |T«i«t  ? tdi  l>i«*«iwly  luUtuck 
Tea  | In  Inlet  iiatMthsI  Svf'H* /Mum  oh  Mfusl  inct^y  Syttsmi 

Genii*  «Jyr  InylttaJ  Srftembrr  7 Si  tH7b  hutndmyi  (A7§ 
222?t07  44|  O wil  t mI  t i«|t«isi  rtMitai.  HydromtihgiMCi 

Hnttrih  AwoutlMxi  197/  p C3  J9  lo  C3  b4  !>»*. utbun.  f»  X38 

Mo  Mut 

An  td2yia.si  »*«« tiM«i»«ncr  piaklMi  muUH  tut  Iht  Q-iicui 
In i bill*  it  (kit  j b*l  Sotii  / modi  I «1  iwiilnl  in  ionrwiltofi  With  the 
fecent  •nttin'  m Ik  (kiirui  tuftmi*  s%  a wind  energy  convetwon 
drwae  In  en  tMausdi  recently  uvral  by  Teiti|4Mi  |)974)  the  rot ut  n 
titutli/td  m bci'Hj  cicIumrJ  in  a Mnyk  kit  rani  tube  In  • mote 
tu|ihitlc«t«l  mukt  e «rtm  ot  vIimhiIuU^  l«lu«My  Mteem  hi* 

menu)  etc  tounitil  lo  (inv  Ha  tm/i  th*  fu*«x  Th*  dw*4<4jm«nt  «nd 
utili/etion  of  tuch  a niult^ik  .Ur-anili.br  mudH  n dttuu imhI  The 
U»a  actudyname  >nud*4  t\  »mvI  <1*v*A«jiab*I  atotai  «*«lh  « (Jmi^too 
ot  e Miitabk  ite«ali«r  Wikjtion  techf»M|ur  A usiniutst  muM  it 
employed  to  ptedw.1  th*  oveieM  lotut  (mm**i  output  end  the 
d<iti  4/otmn  ut  art  alynaniH.  fuurt  «tong  Ite  rotot  biadtt  The 
rffecti  ut  tutor  ge«j**»etty  vat iale*m  cert  aho  br  ilodied  G R 


( SAND--77-U76  ) PRELIMINARY  BLADE 
ST  Be  1 H CAGE  DATA  ON  THE  SANDIA  17-RETtA 
VERTICAL 'AXIS  NINO  TURBINE.  So  I liver..  M.N. 
(Sandla  Labe.,  Albuquerque,  N.ftai  (USA)). 

Dqc  1977.  Contract  EV-76-C-04-07S9.  20p. 

Dap.  NT  IS.  PC  A02/RF  AOt. 

Ratal t a era  tuaaarltal  froa  blada  atraln 
aaaeuraaant*  a. la  during  the  Initial  oparatlng 
parlod  of  tha  Sandla  17  R turbine.  Tha 
•aaiura.ai.il  Indicate  that  tha  blada  tlr.clera 
l»  parforalng  adequately.  slthout  any  apparant 
fatlgua  1 1 fa  conauaptlon  or  aicaulva 
v I b r a 1 1 or . Tha  teat  rosulta  coeor  a rang#  af 
turblna  •reeds  (froa  29.6  to  69.3  RPR)  and  alnd 
apaada  (free  negligible  te  60  NrH). 


M77  29613#  Sandra  tabs  Ail.uque.qua  N Me. 

IAN0IA  VtRIICAl  AXIS  WIND  TURBINt  PNOJiCT 
Tschmcal  Quana.lv  Bapu.t  1 Apr  30  Jun  1B76 

R C Hauler  Jr  ad  end  Ruben  l Shaldshl  ed  Jan  19/7 
79  p rats 

I Connect  1129  II  /89l 

ISANU  76  0681)  Avert  NTIS  MC  A06/MI  A01 

Hrghhyiiia  tor  il.e  quarter  and  alatus  ..purls  un  achv.tws  m 
ereee  ot  syusms  aiurhaa  aa  udynan.rca  electrical  eyklema 
alruclurea  and  macharucal  design  era  p>. vented  6ubr>ead«  ga 

m each  aaclHH.  cove,  garunal  duvekjp.net >1  ah and  rcl.rtai 

. staled  lu  tha  17  item  tartane  arul  lla  6 nau.  lurtana  ERA 
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SfirCTEO  WTND  T'  INWFL  TF5T  REBUTS  FOR  THE  DAPRIE'JS 
WIND  TCRRTHr. 

B.F.  01acWw<*l1  and  R.E»  Sn^ldaM. 
j.  Fnergy » v.l f no.6,  Nov/Oec • 1 977 » 

Till  ptoiomK  published  upcmofi'ijl  pcrlnrni.iiH'C  data 
lot  'he  Darriens  luihiuc  aic  rnnuiiwl  in  a 'fiif'  °l 
National  Aeronautical  Establishment /National  Roseau li 
Council  of  Canada  (NAE/NRC)  reports '*  and  a NASA 
report. * In  order  to  verify  some  of  the  earlier  findings,  ex 
pand  the  range  of  some  ol  the  pertinent  parameters,  and 
proside  a comprehensive  data  base  for  |he  development  of 
computer  models  for  the  prediction  of  aciodvnamic  per 
lormancc  and  loads,  an  extensive  *md  tunnel  test  proftam 
v*as  undertaken  This  paper  snmmari/es  tlie  primary  results 
Irnm  the  test  piopram  conducted  at  the  \ouplit  ( orporalion. 

Vouplii  Svstems  Division  I me  Sperd  Wind  funnel 


An  22216  S'""*  &r'*H  •***"  °*  *p*"4  ***,lt- 

wind  turbines  R J Templm  *'«1  f V*.f 
Conner.  Ottawa  Canada.  I"  lnte.n*mnrf  Symfmseim  ^ 
Fne,„  Systems  fambrehr  FraRamf  7 9 »976 

__  ..nmrMAMli  CiinlrM  B'OV  f ngUori  Bum*'  H»«*o 


p X37  XT* 

Tbe  pain*  drscutses  tbe 
reavms  fix  Ibe  choice  ot  the 


aerodynamic  incchamrai  and  r-riwiueurr 
,*nui  design  parameters  troKx  hc*it 


alto  rVv  rib^t  «anou«  rnfthofh  to  pwRnl  o*«  to 

(h#  Matting  charictffiftct  •nrt  to  *♦»  h of  cydr 

toequR  md  rl'ig  inadt  T h*  opoaton  of  drt  tufbxw  it  fomtmt 
•die  ^ocy  **  cnmparfd  *<th  o*» oalirw  »i  com  tan*  niod  to  tf«at 

n to nq  *c  m#  rotor  it  properly  w4«torl  It**  coo««nt  tpr«rf 

mod*  prorfuert  n**rl*  at  *****  pow^r  •*  It**  fomlWl 

rffrtrrry  tneft#  F malty,  ft**  rconomrt  of  • l*P  lufbmr  fodtng 
«4«r trr ai  oingy  into  »n  MiMmg  fh^rtoal  lyttrw  »r  CotnwVrrd  to 
ytow  that  und*«  ft**  r^.*  ftrcummnrn  thy  tryy  of  «rwrl  *n***V 
Ittdn  tnmidwiMf  financial  tainnqt  p'mit>l*  (Aothorl 


* — m 

A 77  48997  Some  contribution!  to  aerodynamic  dwory  for 

ixtKat  salt  wind  lurtawi  M Ashley  (Stanford  Uniwrvly,  Snntwd, 
Call!  » In  Intertooety  Energy  ConwiKW  Engineering  Conference. 
17lh.  Washington,  D C , August  7B  September  J.  1977.  Proceedings. 
Volume  2 (A 77  48701  23441  La  Granga  Park.  Ill . American 
Nuclear  Society.  Inc..  1977.  p.  1624  1632.  27  rat*  Grant  No. 
AF  AFOSR  74  2712  * 

A review  and  model r eatentionv  ot  quasi  (ready  aerodynamic 
theory  for  performance  prediction  on  Darneuttype  lurbmet  era 
prevented.  Results  ere  given  for  both  perellelevit  and  curved  blade 
configurations.  Blade  (tall  and  variable  inflow  are  neglected,  it  d 
hypothett/ed  that  unsteady  affects  support  the  lor  mar  epprnvime 
non  down  to  town  values  of  lip  speed  ratio  then  hitherto  beiwved 
Both  profile  end  induced  drag  ere  included,  end  the*  influences  on 
power  end  downwind  lor  re  ere  r«  pressed  in  terms  of  elliptic 
integrals  Comparisons  are  presented  with  power  data  horn  the 
Swidw  2 meter  turbine  Three  values  of  profile  drag  coeflicwnt  n 
employed . and  it  is  argued  that  numbers  in  the  range  drag  coeffcreot 
range  of  0 0160  017  are  most  appropriate  to  the  e» ample  chosen  A 
linear  red  analysis  of  unsteady  flow  elects  on  performance  is 
summarized.  Calculations  ajqgett  that  tt-ey  may  ha  larger  than  mi^it 
he  evpectwf  m sm  of  the  low  ops  sting  reduced  frequencies  of 
these  machines 


ATS  22241  The  swreMe  geometry  vertical  sen  wmrsmrfl 

P J Minqrove  (Reeding  Unwesrty  Reading  Berks,  f oglsodl  In 
Internefmnel  Symposium  on  A nd  Fnergy  Systems.  Cambrel^ 
Fnqland  September  79  1976  Ptnceedmgs  IA78  27226  07  44i 

Oenliehl  Beds  England  British  Hydromechanics  Research  Amoco 
ton.  1977.  p C7  87  to  C7  100  Onrusuon.  p X«4  X45  9 refs 
Screnre  Research  Council  Grant  No  B/RG/9733.8 

The  VaroMe  Geometry  Vertical  Aers  windmiU  IVGVAW) 
wtuch  was  latently  developed  in  the  UK  uses  sti»<Xit  blades  that  ere 
h.nqerl  to  ■ horizontal  cross  arm  In  low  wind  iperets  the  Marins 
remain  upn^it  provetmg  mamum  efficiency  whan  rt  is  most 
needed  In  hi*>  wind  speeds  centrifugal  forces  reacted  by  e centrrt 
gmng  wheh  is  attached  vie  t»  wees  So  the  hi  ides  make  the  Mates 
arline  outwards  The  Made  inclination  peegresdeuty  increases  with 
mrieesinq  wmd  speed  This  approach  makes  it  possible  So  prevent 
e»  restive  Made  in  esses  nrgerdkrss  of  the  wmd  speed  The  meeimsass 
power  output  It  limited  to  a until  mult  site  of  the  aela  power 
rmitput  The  design  of  the  VGVAW  is  desri bed  m some  defer!  it  a 
mdrsted  him  the  predetref  performance  ol  Ihe  wmrknra  .a  es  with 
mnd  tpeed  and  load  A 3 meter  diameter  prototype  VGVAW  has 
recently  been  constructed  at  Reading  and  initial  observations  of  its 
performance  are  reported  5 g 


1 ik.  f nn&Xifvlii  17  mette  Oameus 

, 1 stm*  lae  unrilerr 

Cambrel gr  Fnglaod  Tmaanrt  Br.tnh  Mydmmechanct 

S2ra»tr -js?-  — - » -• 

X4T 


(SAND-  T6O6I6)  Tle-4n*a  cable  srlrrtioa  and  initial 
lentMMins  foe  Ike  Sandia  1 7.  meter  reft  (call  tit  triad  ter  tune  Reuter. 
RC  Jr  (Sandia  Labs.  Albuquerque.  NMti  (USA))  Feb  1977 
Contract  EY-76-C-04-0789.  I8r  Lfcp  NTIS.  PC  A0I/MF  AOI 
The  rationale  used  (of  veteclion  of  tie-down  cables  for  Ihe 
Sandia  1 7 meter  turbine  is  presented,  dneuxted  and  imptememed 
the  effect  of  initial  cable  tenxirm  cm  the  rexponse  of  the  tie-down 
syxiem  it  evaluated  and  discussed  m terms  of  resulting  sag.  blade 
mir-rfcrencr  and  r'sponse  linearity 
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VAWT  RESEARCH  AT  SANDIA  LARS. 

Joe  Carter 

Wind  Power  Digest,  Sumer  1977,  p.42-45. 

Sandia  has  been  working  on  the  vertical  axis  wind 
turbine  since  1974,  and  they've  come  a long  way  from 
the  first  tests  to  their  newest  installation,  a 17 
meter  Darrieus  turbine. 


VERTICAL  WINDMILL  GENERATES  KILOWATTS  FROM 
MONSOONS. 

Susan  Renner-Smith 

Popular  Science,  vol.  210,  no.  6,  June  197/, 
page  99. 

India's  National  Aeronautical  Lab.  Oarrieus  design. 


A 78  22244  WVU  omul  anargy  ccncanualon  J L loth 

(Weil  V aguua  Unmet  lit)  Mot^ntumn  W Ve  I In  Intaanatmnal 
Sympuuom  on  Wind  E rw*yy  Syitann  Cambojgy  1*^1.,  >d  Saptam 
bet  7 9 1976  Piucawlmg.  (A 78  22726  07  44)  CianfiaU.  Bad. 
England  Hr.tnh  Hydromechanici  R a watch  AutritUin.  1977.  p 
E2  1 7 lo  E 2 30  9iati  NSE  Gtent  No  AER  75  00367  000 

The  oetmt  tkwtiet  three  type*  of  wind  concanbatwi.  by 
meetit  ot  wtuch  die  coefficient  of  performance  of  a wind  turbine 
may  be  *nc  -weed  beyond  die  theoretcaf  Bate  limit  T he  fun  type 
cun  inti  of  a cylindrical  obtlroclion  which  mcreauM  the  wind  kiimt* 

•naiyy  available  tor  hameian,  Tfw  tacond  type  it  a cylmdiKal 
Darneut  fotor  which  aett  like  a poiaut  cylindrical  oburuenon  to  die 
wind  Ear  hi^i  lolidity  rolail  the  inner  bluckepe  will  mcieeie  the 
end  meed  eaperienrid  by  thole  bletei  that  operate  near  the 
mn mum  wefth  The  thud  type  it  the  wing  to  rente,  type 
concentrator,  bewd  on  ciaalmg  a hot  i/ontal  tornado  Irka  aorta  with 
its  aait  all', led  with  die  wind  Tha  cylmdrcal  Dan  mu i rotor  loaturai 
pauur  aerudynamic  angle  of  attack  control  ard  automatic  feather 
mg  P T H 


( SAN0--77-1SIW)  WEfITICAL  AXIS  WIND 
TURBINE  TIE- DOWN  DESISN  WITH  AW  CXANPLC. 
neuter,  R.C.  Jr.  (Sandia  labs.,  Albuqoargua, 
N.haa.  (USA)).  Dac  1977.  Contract  EY-76-C- 
04-0769.  35p.  Dap.  NTIS,  PC  *03/Pf  AOi. 

Daalgn  of  cabla  tla-dotrn  ay.taa.  for 
vartlcal  aala  ulnd  turfclna*  I*  dlseus.ad  and 
guldal  litas  a ra  furnish#**-  Topics  such  as  tha 
nusbsr  i slia  and  aatartal  of  tha  cablas,  cabla 
alavatlon  angla,  tanslontng,  and  tha  raca  I a s 1 1 C 
affacts  ara  dlacuaaad  in  datatl.  Tha  tla-doun 
aysta*  of  tha  aalstlng  Sandia  17  aatar  VAWT  la 


Wind  Tunn*l  Perform  a nc  a Data  for  Two-  and  Three- 
Bocfcet  Savoniua  Roiora 

B f Blue  ft  well.  R E Sheldahl  and  L.  V Felt* 

Sandia  Labs  . Albuquerque  N Me*  Jul  77.  I07p 
SANO- 76-0131  Pnce  code  PC  A06/MF  AOI 

Fifteen  configurations  of  a Savonlus  rotor  wind  turbine 
were  tested  In  the  Vought  Corporation  Systems  Division 
4 6-  * 6 1-m  Low  Speed  Wind  Tunnel  to  determine 
aerodynamic  performance  The  measured  test  variable^ 
were  torque,  rotational  speed,  and  tunnel  conditions  The 
data  presented  are  in  the  form  of  power  and  torque  coeffi- 
cients as  a function  ol  speed  ratio  (or  angular  positron  for 
static  starting  torques)  It  is  concluded  that  increasing 
Rynolds  number  and/or  aspect  ratio  improves  per- 
formance The  recommended  configuration  consists  . I two 
sets  of  two  bucket  rotors  rotated  90  exp  0 apart  wf-»  each 
:otoc  having  a dimensionless  gap  width  ol  0 1 to  0 


N77  2941 2#  Samba  lab.  Atbuguafqua  * Ms. 
APPLICATION  oe  laminated  wooden  blades  to  a 
TWO  METER  OARRIEUS  TYPE  VERTICAL  AXIS  WINO 
TURBINS 

B 1 Bull*'  and  lomt  E Biacfcwah  Dac  IB 76  21  p tala 

I Contract  EI2B  1)  7B9I 

I SANO  76  02B4I  A.sU  NTIS  HC  A02/ME  AOI 

Tha  uaa  ol  lammsisd  Lauan  plywood  m a 2 mala*  dwmatei 
3 biadad  Oaumui  wmd  luibva  a daaci4>ad  Tha  mw-ulactu*. 
laalmg  and  lansu#  M>M  anaywi  u*  lammaiad  woodan  Usd*, 
aia  dsKnbad  Tha  Nwi  NACA  0012  blada  wai  aacitad  mio 
■aaonanca  wa#  bafow  tha  pa*,  powa.  ipm  and  conabauwd  lha 
UPbm*  lo  low  poaw  output  Tha  2 mala*  wnd  t-vOwm  mulal 
la.li  auhcalad  that  with  apt>'opuala  blada  d myn  wood  ha. 
polanuai  to*  imp  yan.af  aw  mU  iu4m  IRA 


A 7 7 4 ‘*’7  _ Th*  v--«l  A..,  W.nrt  TutK.o.  pro 

T.T"  '*  f G K«*~  ISatafu 

^.ZT  « 1 ':  Sn*«  I«rt<nnl.1qy  ».  th, 

'>«  m.  Jotnt  Conff«r.  W.on.pp,  Cwwd, 
»S7n  l<»f»  V. Hum,  7 (A77  4*910  ?3  44)  r„»  f ,, 

rRnA0,"n*"Z  ^ £nw,v  Sot,Mv  1976  p 341,359  8 

f RDA  mrvrti 

Th,  „„  lwhw  (VAWTI  mmrn,  of  hf^  hx.n, 

r,m'  •*>*•»  •"  »»*ch*«1  M both  -ttifc  to  , ^ 

Z"nq  **1^. * — - — ™Z! 

* J^u.  ” "VV  r00,,°'  of  owrtl4n,.,l  pnw.. 

Vm/"d  l’v*'  '""R1'  «<PP«t  town  romlrurt.m  on  p„rh 

fT  '•)>»««  to.  tyirfitonOUt  tppf^.tmo  Th,  pto^wn  * Se.1,. 

I ^.„.,o„n  ,mph„„n  ,h,  u,  „f  m,  VAWT  op,.,t,-y,„roo„yo. 

rr1  '°  — ’'-‘•tv  *h^>  a fwf  rtontt,  into  ...,.,„v 

r ' P'7*"’  *"  ™ •*»  -V*V.h^m,0.  of  «Mlytrjl| 

’°  ^ VAWT  •»«■*"  «*-  — v-1  fMrnrffy 

enofirmort  hv  tnt.ry,  of  th,  ,.„t.o,  A m,„  ftth..»  R , 


Wind  and  solar  energy  for  water  supply. 

I'r»*c.  Ini.  Conf.  on  Appropriate  Tfclinnloyies 
for  SerniarM  areas  - Wind  anil  Solar  Energy  for 
Water  Supply  (W.  Merlin  : Sep.  15-20,  1075). 
German  Fed.  Rep. , German  Foundation  » .r  Int. 
Development,  197G,  vii  * 329  pp. 

Contents:  Part  1:  Conditions  and  constraints 
for  wind  and  solar  energy  in  water  supply: 

Part  2:  Wind  energy:  Efficiency  anti  enconomic 
comparison  of  different  WEC  - (wind  energy 
convertor)  rotor  systems;  Flapping- vane  wind 
machine;  fi,  000  lland-crafted  sailing  windmills 
of  tjassithiou,  Greece,  and  the  relevance  to 
windmill  for  Indian  agriculture;  An  air-opei  . ted 
deep-well  pump  with  two  types  of  windmills; 
Simple  anemometric  equipment;  Part  3;  Solar 
pumping  and  electricity  supply;  Part  4:  Solar 
distillation;  Part  5:  Research  and  de velopment. 


WIND  - TRANSPORTATION  APPLICATIONS 


PERFORMANCE  MATCHING  AND  OPTIMIZATION  OF  WIND 
POWERED  WATER  PUMPING  SYSTEMS.  G.  M.  Bragg  and 
W.  L.  Schmldlt. 

Fnergy  Conversion,  vol  19,  no  1,  1979,  p.  33-41. 


a;»  dim  a >o.  c**  — 

, ,»  Am.1.  pramAM  l l *'•>+  M •««««.•  ' * 

,.1  V C IN»^  C«*to*i  ®*  ,*‘*w'“^** 

lonto.  *»  Oonto.»n«  <•» 

Conwn  lao*to*  tn«Mral  -ton~»  * ***•*•'•'•»  I.  '!*'• 

(A  ;»!/».?  1S«4I  ItoHfcK- 

l»W  pWNb  iw.r*  Sv  '*•  •«» 


1 |M  till  t ».  |'H  * I • t»  J ' < i I I I Mil  I'  »»M  I 

t'Oill  (in  |<UM(|M||  M V*.  *►  ll  III  I • i I • •»*•*!(  1 P tvi  I I » • »l»-|  • Mi*  I* 

stlm  •*  Iitlll  I i il.tf  >1*  II..  t»v  | • I ® «il  mill  I*  t U .a|*j  i*  < i.  it  i.  i I I i .ii  h | 

ili  < it  , I - • • I '♦  i ' * >»*••».«  * i i I'  ' 


RURAL  USE  OF  WlNO  POWER  TO  CONSERVE  ENERGY  RESOURCES, 
by  Leo  H.  Soderhotm,  IEEE  Transactions  on  Industry 
Applications,  vol.  IA-J4,  no.  6,  Nov/Oec.  1978,  p.492- 
497 

Abstract  taugy  Jtctrsd  (turn  the  »md  u(f«r»  puMtbtlUM  lx 
•uppk(«c»Un|  niiAi  pn.ei  A~PfUAA  luu  cu*U|>U  of  •ladAtnnA 
power  And  Ike  puwMilm  of  conAcmag  vaergy.  ird».i»|  atKlriul 
demand.  And  imptovMg  Watlrtcal  l>A(am  kind  ftolon  Ai*  coajAdcred 


WIND-POWERED  PROCESSING- 1 1.  Edgar  A.  Cadwallader, 
John  E.  Westberg. 

Chemtech,  vol  9,  no  5,  May  1979,  p.  310-315. 


ATR  QUAim  POLICY  * WIND  ENERGY,  t.y  Donald  Rain. 

Win.i  Power  Digest,  nr..  l4.  Winter  10f$,  p.32- 

Kecent  projection,  by  elactrtc  utility  and  govern 
ment  planners  alike  call  fur  massive  e spa  ns  ions  in 
generation  capacity  over  the  neat  twenty  years  Sites 
must  be  found  for  these  new  power  plants  and  the  trend 
has  been  toward  ever  larger  and  more  numerous 
facilities  The  proponents  of  these  new  projects  warn  us 
that  shortfalls  in  supply  will  occur  if  their  expansion 
plans  are  either  delayed  or  disapproved  because  of 
various  regulatory  policies  However,  the  addition  of 
wind  generating  capacity  to  a utility's  system  on  a large 
scale  offers  the  possibility  o!  mitigating  some  of  the 
regulatory  hurdles  and  offers  an  alternative  strategy  (or 
the  expansion  of  conventional  generation  capacity  Thu 
is  because  the  use  of  wind  energy  in  a fuel  saving  mode 
reduces  the  amount  of  oil  burned  to  satisfy  system 
demands  over  a period  of  time 


How  wind  energy  « used  in  chemical  processing  m this  case 
desalination  provides  the  tie-up  ot  CadwaUadar  and  Waslbatg  i 
analysis 
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ANALYTICAL  PERFORMANCE  A NT  ECONOMIC  EVALUATION  OF 
RESIDENTIAL  WTND  OR  WIND  AND  SOLAR  POWERED  HEATING 
SYSTEMS,  by  Ohazi  Darkazalll  nnd  Jon  0.  M^Cownn. 
Solar  Energy,  vol.  21,  no.  5,  1978,  p.4l5-421. 

In  the  windi  northeastern  region  of  the  United  Stale*,  a 
great  potential  eaut*  for  wind  powered  'pace  and  water 
heating  of  'ingle  family  residences  The  investigation  of 
cnch  cy'lem'  ha'  been  under  'IimIv  at  the  Uruvervity  of 
Mawdwcth  for  the  past  three  year*  In  .uMitton  to 
detailed  analytical  performance  and  cost  studies  1 1 1.  as 
will  he  described  in  thi'  paper,  an  experimental  facility. 

Solar  Habitat  I.  ha'  been  <.^n'lruclrd|?|  to  espeument 
ally  verify  the  concept  figure  I 'how*  the  wind  turbine 
generator  in'tallation  at  Solar  Habitat  I for  tho  study . a 
computer  morlel|l.  T|  ha'  been  developed  that  simulate' 
the  effect*  of  hourly  wind,  volar,  a -d  weather  conditnm* 
on  the  performance  and  cost  of  a wind  or  wind  and  solar 
residential  heating  system  Although  a great  many 
subsystem  options  may  he  considered  for  integrated 
wind  and  combined  wind  and  solar  heating  systems,  the 
most  promising  ones  have  been  identified  by  the  use  of 
this  digital  computer  simulation 


ECONOMICS  OF  WIND  ENERGY  USE  FOR  IRRIGATION  IN  INDIA, 
by  Sharat  K.  Towari 

Science,  vol.  203,  no.  43*7,  November  1978,  p.  481-486 

Wind  energy  could  he  economically  competitive  for 
irrigation  from  open  wells  on  small  farms. 


» 


COST  - EFFECTIVE  ELECTRIC  POWER  GENERATION 

FROM  THI’  WIND:  A SYSTFN  UNKING  WIND  - 

POWER  WITH  HYDROELECTRIC  STORAGE  AND  lONG  - 

DISTANCE  TRANSMISSION. 

C.  J.  Todd,  R.  L.  Eddy,  R.  C.  Jamcr.,  4 W.  E. 

Howell 

Kind  Enpiin^Tinp,  Vol.  2,  No.  I,  1978,  p. 

10-24. 

Tkr  idea  of  generating  wmdpowree  at  the  wmdietl  aiailable  lilri  t wind  farm  I u 
examined  for  ill  effect  on  featibility  of  large  trait  wmdpower  1 opal  In  thr  netin 
wide  electric  power  network  in  Ike  flntlrd  State!  of  America  k'mJpnwer  it 
considered  in  aitnrtalmn  with  pumped  storage  hydroelectric  plant!  foe  load  letehnt 
and  etir ring  ft  pet  of  tronimtinon  finer  foe  interconnecting  the  wmdfarmi  and 
energy  ttnragr  met  with  load  renter t up  to  2000  km  •««!  Totmtial  energy  kartell 
from  wmdfarm  met  in  tke  I 7 western  i lain  it  estimated  at  wetl  ore*  IOO I iW.  and 
many  limn  tkit  murk  tn  antic  Norik  America  At  tke  100  tiW  fere/  <•/  deirlop 
mmt.  hut  her  out  at  tke  w in.  harm  mould  he  about  i milli/ldJ  110  mtlltlkW  k) 
f nrrgy  ttnragr  required  for  load  leveling  would  add  about  I A mdh  ktJ  and  tram 
million  coin  another  2 I tniUtfUJ.  for  a total  cott  at  Ike  load  renter  of  h mdh/klJ 
(21  mills/kW  kl,  all  in  I A 7n  dollert  Tkit  would  he  competitive  with  energy  genet 
a let!  near  load  cenlert  hv  new  nuclear  or  fond  fuel  power  plant s h’mdpower 
appears  environmentally  acceptable  and  arnidi  many  of  tke  environmental  liahililiei 
of  conventional  inure  el  f arge  tcale  windpowee  implementation  will  require  motor 
advance  commitment  of  capital,  about  SI  billion.  to  lower  hut  bar  cottt  to  A 4 
millt/kM  f 16  mtllt/k  l»'  kl  Tke  timetable  wilt,  therefore,  likely  depend  on  Cinrrrn 
mental  incentives 


THE  CHARACTERISTICS  OF  A SAIL  MILL 
N.G.  Calvert 

p.’  79-84tr1il  A*n>djrna"1CS*  V0,  3*  no-  1978 


mill  arc  to  uted  .,^7  K-.„on  or  Uie  Aegean  -pe  of  co, 

m arc  asso,  rated  with  the  eastern  parts  of  the  island  of  Crete  1 1 1 |>,irm„ 

the  past  stxly  year,  many  thou sands  have  been  bu.lt  by  lord  hlL 

^ hl*  ttUdtn  thtt  'hese  mill*  have 

remamed  . local  developmen.  which  h«  not  spread  to  other  parts  of  Ute 
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Pl.riOD,  «ic«»*rd  B.v  1»34 

Technician**  and  a.parl— otar  a 
gold*  to  using  aun,  wind,  and  water 
power  / Richard  B.  Pl.r-on. 

Hy*ck,  H.T.  S Parker  Puh. 

270  P.  * Ule  5 24  c—  *9,85 

Include*  lode*. 

. *AUr  .nerew.  2.  Bind  power.  3. 

[hi*  bs*>k  is  wnllcn  for  cspcnmcnlcrs  and  Icch- 
nitiani  or  anyone  interested  in  building  electrical  •— 0 1—0 
generation  units  powered  by  the  sun.  wind, 
water,  exercise  and  other  bREE  energy  sources 
Now  you  can  benefit  from  reduced  heating  and 
electric  bills  with  the  advantage  of  having  a vir- 
tually unlimited  supply  of  fuel 

Unlike  m«.vl  of  the  Infurmaliun  available  on 
•he  a*v+.-t  *ot*av,  Ike  guidebook  goe*  you  clear, 
easy  -lo- -understand  explanations  of  vu«  h topic* 
as:  vpeilhv  design  criteria;  materials  you  need  lo 
build  your  own  equipment;  and  ineipensive  com- 
ponent* that  you  can  build  yourself. 

W hat  s more,  you’ll  find  that  -*ll  trf  the  design 
problems  handled  in  this  guide-mink  are  treated 
from  the  standpoint  of  MINIMUM  COS  I so 
that  no  matter  what  your  budget  may  he.  >»»u 
can  pun  the  elite  gioup  of  solar  ctpcnmcnlcri 


A n 166/4  * Control  at  wind  turbine  inwabtl  connected 

lo  power  systems  H H H V Mu/eco  Urawuly, 

Horululu  Kew.it  jar*  L J (mAicii  INASA.  Imh  Hrte.ch  Outer, 
OrviH.nl.  Otuol  In  Power  system  cuntiol  .<1  protects*!  New 
York.  Acinus.  Pirn  Inc.  i9/8.  p 239  269  16  (etc  Hese.ch 
vuppoilevl  by  (hr  tbwen  Nature*  tnwi|y  Invlitut*  nil  NASA 

A ur  issue  umulelion  model  bnnl  on  < Mode  O wild  tin  bow  n 
developed  lot  irmuljlriy  bulb  speed  .id  power  cuntiol  An  .lelylr 
cel  lepfeventjli  mi  loi  e weld  turbine  Itiel  employ i Uede  patch  .U« 
leeiibec*  conbol  is  prevented,  .el  e nwlhcmetsd  model  iv  luimu 
Led  tor  Mmle  O veivin*  e*  e precise!  ceve  vludy.  icvullt  ol  e 
cunipotei  omul  at  run  ol  Ihe  moiM  et  readied  lo  the  prutHem  ol 
tyiKhiunirelion  .el  dyiveme.  stability  .r  prorated  ll  iv  thown  the! 
the  vpeed  .el  output  ut  ti  wind  lorbir.r  can  be  veltvlecloiily  con 
liuied  within  ireuMiAHe  limiu  by  rmptuyinf  the  esisluqi  IHeir  pilch 
cuntiol  vyvlem  urelvt  spec  died  cnreiitsm*  For  prwei  control,  en 
eddit iieiel  eecilelem  cuntiul  n lerpmed  fco  the!  tire  letrntrL  ru*lep 
output  power  lector,  erel  . met  or  e current  cen  be  held  withm  n« 
low  line  tv  Ac  e levuit.  the  mutton  ul  tor'pjc  .ype  re  Irneted  even  il 
tpeed  cuntiol  it  not  implemented  m mult. Woolly  with  puwrr  con 
bo!  Dewyii  tcjtoivv  ol  the  £ NO  A NASA  100  XW  Mode  O wind  tur 
bine  ele  trsJuded  SO 
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end  ferine*  Mn|  end  erdied  r trpr  ea^imtmi.  I O 

Me  Crowe  •<  iMestechdts  Unrreruly  Andwru  Mewl  and  P H 
S.Vtw.1  1C. rwr  Carp,  kyiecoce  NY|  In  Irdertaaoty  Imp 
ConemiMSV  CngMwn  mg  Commence  1*6  Sen  Ow*>  C*M  A^»l 
3026  18/a  Ftuueedm^  Vulunre  3 IA/8  10001  01  A* I «.-en 
dele  Pe  . Society  ul  .sutomutie.  iitfemn  Inc  . la/S  p 
20/4  20*1  22  reft  Heve.ch  copporled  by  the  U S Dep.imont  ol 

lm|y 

Thn  peprti  urmnenm  the  reMdtv  st  en  evHyie*  ywr  tor  irv.ee 
.id  ruromc  ndtuiwi  O*  three  edcsod  wmd  liervece  heats* 
systems  The  work  represent!  en  eetenvmtv  ot  pwme  work  on  wmd 
powered  he.  mg  vydenrv  .id  cslmds  thrv  wmd  mrp  eptdrCwn  to 
the  supply  ol  electricity  ev  wen  at  epece  end  hot  wet.  averp  toads 
tor  rurel  revrdenen  end  l.ms  UrSarh  ol  the  mopoted  tyUemv  end 
the  enWytKel  nwIHry  ol  Ihe  over ed  system  and  tiWeamponenti  mm 
presented  as  well  es  typual  system  energy  end  econo euc  per  tor 


Go.* . (Cur  rw*  Urueerute.  IWece  N Y I Wmd  /rchnotopy  Jem. 
eat  / ypt'igkennm  19/8  p 12  1/  10  retv 

Recull v ul  e vyvterrvWc  deugo  procedure  to  match  Ihe  perh  < 
mence  ol  e weal  lurbrrw  to  e duecl  wet.  heeling  system  usmg  en 
etpLur  upwetevg  e»  en  .closed  system  mm  prvmirrl  W»Ui  d**v 
system,  dveh  puw.  detnmred  to  the  *r*a*oi  hum  e eend  turtnne  is 
directly  cor  netted  to  heel  The  puw.  rmpmed  to  Wise  the  apian- 
• po.pcHlrood  to  Ihe  cube  ol  the  .put.  retool  v . 10*1  Rvynotdi 
none  Ml  Match  mg  the  wet.  heel,  to  the  wmd  turbo*  p.mrtv  the 
lurbrrw  to  upryte  el  111  aptrmel  puw.  cue*  hewed  cmng  dune" 
•orL  enetyus  .<d  e model  eppruech.  e vurt*de  dewp-  ^L»ay>  «ev 


developed  The  uw  ol  thn  euueliun  hr  rlevrgr  e wet. 
lor  e typed  deny  l.m  n dnrusrml 


heel  mg  system 
(AoHso>| 


A/1424  11  CuM  «HkIin  •iw.l/K  pc  — » fT ■ Mined*  from 

tfw  *«d  A lyilvn  ImAm|  mm*d  pom*i  kyAoMiv  Mixafi 

m*  Ion*  to«nt..M*Mu..  C J luttil  A i fctfcf*  A C Wk 

«xl  A k Huwtd  iU  b Iuimu  of  IfnNi tn%  mn I 

R«vwKti  Oiirt  Dcmr« . Ca*4u  I *W«/  t nfpnmrrmg  noi  3 no  I. 
lt#/H  »•  10  34  Arv*v 

T I Mr  ynM4kMi  ol  41  I Hr  nindoil  rnAAIt  wfrs  m 

the  US  n luiiMlrtcd  m «v«ju4«mi  «4h  pkjangad  Uu»  dp  NyAu 
•Arc If «.  plrtiCb  luf  IimmI  trv4«^  4«1  Pirslmf  typn  of  brwMMCin 
Wm  luf  vImi^  l hr  off  m*  m»  m wi  wurfy  tlm 4pr  i4n  «4h 

lut*si  i«nl«i  up  lu  200U  Atm  «Wd(  ^>ir*il**l  oneffy  hrwnl  Attafti 
fuMlIdtin  Ml«Y  m I hr  1/  wftitfn  44fi  rs  nlwulfld  4 ««i  orof  IU0 
Off  «■!  Ifr  ywAtf  m Ail  Ik  Nu*lh  Aimu  r.  olfMUd  Ao  br  many 
tuiMi  Ihtb  ifMJCtt  Al  I hr  l(JU  CiW  ArvH  of  (IrwAuRmanl . 4 h *Mim4*0 

Ifrl  Uik  loi  uifl  rl  ttr  (Mndtffm  mu  kl  br  ftnwl  3 iMh  MU  i HI 
n«4kk  klAfN  •«*!«  kdN«yt  Au«  k<«f  IrWfWf  Muwkf  U *U>*jf  I I 
itfUvMj  4«1  lifHbniMnAMi  Utklk  »«wM  U fU*4  3 I oAhlfJ  Aw  « 
lulri  uisl  n lf»  lurJ  cot|«  ut  b n*M»  M J (31  md At/tfhj  an  19 /b 
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TL693  A LOW  COST  AERODYN* IC  HEATER  REPRESENTING 
,N3  A FULLY  MATCHED  LOAO  FOR  WIND  ENERGY  SYSTEMS. 
1978  M.O.  Lawson. 

v.2  NACON  79  (IEEE  197B  National  Aerospace  and 

Electronics  Conference,  v.2,  1978,  p.871*- 

Winrt  *?norgy  is  being  recognized  as  a 
potential  source  of  heat  for  homes  and  for 
many  farm  applications.  Early  realization 
of  the  broad  use  of  wind  energy  for  heat- 
ing applications  depends  primarily  on  the 
total  system  cost.  The  major  components 
of  such  a heating  system  that  most  likely 
would  be  considered  today  are  a wind  tur- 
bine, an  alternator,  a tower,  and  a heat 
storage  system.  This  order  of  listing 
may  also  represent  the  present  order  of 
costs.  However,  the  wind  turbine  is 
believed  to  be  awnable  to  great  reduction 
in  costs  while  the  alternator  is  not.  Re- 
placing the  alternator  with  a mechanical 
heater,  and  in  particular  a heater  acting 
on  aerodynamic  principles  as  does  the 
wind  turbine,  can  provide  a signficant 
lowering  of  system  cost.  Another  advan- 
tage is  an  inherent  matched  load  to  the 
wind  turbine  output  over  the  full  range 
of  wind  speed  operation  which  can  repre- 
sent a major  portion  of  the  control  system. 


USING  WATER-PUMPING  WINDMT LLG , P»rt  I,  \y  Joe 
Carter. 

Wind  Power  Digest,  no.  1**,  Winter  IQ7R,  p.25-31. 


LOW  POWER  WINDMILL 
John  McGeorge 

Alternative  Soruces  of  Energy 
Vol.  no.  30  February  1978 
p.  50-53 


I’ve  been  attracted  to  bicycle  genera- 
tors as  a possible  source  of  power  for 
very  low  power  applications  In  many 
applications,  little  electric  power  is 
actually  needed.  The  ordinary  transis- 
tor AM  FM  radio  draws  about  15 
nrlliamperes  (.015  amps),  at  6 volts. 


This  is  well  within  the  output  range  of 
a very  small  windmill.  Other  applica- 
tions are  low-pover,  battery -tinkle 
charging  of  boat  and  car  batteries.  You 
will  see  how  simple  this  is  as  you  read 
on. 


COST  EFFECTIVE  ELECTRIC  POWE  R GENERATION  FROM  THE 
WIND:  A SYSTEM  LINKING  WIND  POWER  WITH  HYDROELECTRIC 
STORAGE  AND  LONG  DISTANCE  TRANSMISSION. 

C.J.  Todd,  R.L.  Eddy,  R.C.  James.  W.E.  Howell. 

Engineering  & Research  Center,  Bureau  of  Reclamation,  Department  of 
the  Interior,  Denver,  Colorado  80225,  U.S.A. 

Wind  Engineering.  1978.  Vol. 2.  1.  10-24. 

The  idea  of  generating  windpower  at  the  windiest  available  sites  (wind 
farms)  is  examined  for  its  effect  on  feasibility  of  large  scale  windpower 
input  to  the  nationwide  electric  power  network  in  the  United  States 
of  America.  Windpower  is  considered  in  associat’on  with  pumped 
storage  hydroelectric  plants  for  load  leveling  and  exis*ing  types  of 
transmission  lines  for  interconnecting  the  windfarms  and  energy  storage 
sites  with  load  centers  up  to  ?000  km  away.  Potential  energy  harvest 
from  windfarm  sites  in  the  17  western  states  is  estimated  at  well  over 
100  GW,  and  many  times  this  much  in  arctic  North  America.  At  the 
KXTGW  level  of  development,  bus  bar  cost  at  the  windfarm  would  be 
about  3 mills/MJ  ( 10  mills/kW  h).  Energy  storage  required  for  load 
leveling  would  add  about  1.8  mills'MJ  and  transmission  costs  another 
2.1  mills/MJ,  for  a total  cost  at  the  load  center  of  6 mills/MJ  (21  mills/ 
kW  h),  all  in  1976  dollars.  This  would  be  competitive  with  energy  gener 
ated  near  load  centers  by  new  nuclear  or  fossil  fuel  power  ants.  Wind 
power  appears  environmentally  acceptable  and  avoids  many  of  the 
environmental  liabilities  of  conventional  sources.  Large  scale  wind 
power  implementation  will  require  major  advance  commitment  of 
capital,  about  SI  billion,  to  lower  bus  bar  costs  to  4 4 mills/MJ  (16 
mills/kW-h).  The  timetable  will,  therefore,  likely  depend  on  Govern 
mental  incentives. 
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Shin  '>chnrlncrv  and  search  (STAF) 
Svrpnsiun,  2d,  San  Franciscan,  1^77. 

f’rrxaeedinqs;  held  in  annjmcFinn  vrith 
the  S!I&MF  snrina  rmetinq  h-sted  hv  the 
Northern  California  Section.  — ’Jew  York  : 
Society  of  ’Javal  Architects  and  Marine 
FJxrineers,  C1977. 

vii,  5Jf  p.  : ill.  ; 2<>  an. 

Held  Mav  2S-77,  1«»77. 

Includes  biblj/xjranhical  references. 


Updating  an  Aiuitnl  Art — Kecearch  and  Development  Toward 

Modern  Wind  Powered  Cargo  Ships 

by  William  L.  Warner  and  Miklos  M.  Kossa 


TJ  Greater  Los  Angeles  .Area  Qiergy  Symposiuu, 

163.2  1977. 

,G7**  Greater  Los  Angeles  Area  Ehergy  Symposium: 

1977  Tuesday,  April  26,  1977  ...  Loa  Angeles, 

California  / sponsored  by  the  Los  Angeles 
Council  of  Sigir.eers  and  Scientists,  under 
the  auspices  of  the  Los  Angeles  Section  of 
the  American  Nuclear  Society  ...  Ot. 

The  Aoeaooltor:  A Saw  Ir.atruweol  for  Wind  Power  Sit* 

Selection 

C.  P.  Hoult,  Wind  speed,  lac.  it 

How  to  Hti«  Pcrtllltcr  fro*  Mind,  Air  and  Water 

Michael  Lft.be/,  Locfcbeed-Cellforei*  Coapeoy  *2 


Stud/  ot  A lark  as  Wind  Power  and  lU  PoulbU  AppIkcaU  i*. 
Pinal  Ur  port,  1 May  1 97  4-  30  January  197*. 

T Wcnunk,  Jr 

Alaska  llmv  , College.  Geophysical  Inst  29  Feb  76,  Il3p 
NSF/RANN/SE/AER-74-002J9/FR-76/1  Pnce  code  PC 
A 09/M  F AOI 

The  program  objective  it  to  determine  the  wind  pow  oien- 
tial  of  Alaska,  in  both  the  meteorological  and  applied  scbmi. 
The  wind  potential  of  the  world  is  also  treated  Specific  goals 
arc  the  determination  of  alternative  applications  and  users  of 
wind  systems,  optimum  sites  for  these,  and  environmental 
problems  associated  with  windmills  used  in  Alaska  The  pro- 
gram consists  of  seven  tasks.  In  these,  wind  literature  it  sur- 
veyed (37  sites  in  depth  and  30  more  in  less  detail)  and  new 
wind  measurements  featunng  vertical  profiles  of  velocity  arc 
reported  (2  sites).  Considerable  efforts  on  analytical  formula- 
tions of  measured  and  synthetic  wind  spectra  are  detailed  En- 
vironmental problems  are  treated,  and  several  recommenda- 
tions concerning  the  design  of  wind  machines  are  made  Also, 
local  energy  use  patterns  and  storage  systems  are  considered, 
and  the  economics  of  windmill  uic.  fuel  costs,  and  fossil- 
based  clcctncity  are  presented  for  Alaska  Guidance  to  a re- 
lated separate  Scientific  Report  is  included.  (ERA  citation 
02:022090) 
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went  Awe  uottues  It  T Smith.  R K Swiun  C C Johnson 
I Southwest  Retea-ch  Institute,  ban  Antonio.  Tea  I,  C. 
ISuu'hwesW'n  Public  Service  Co  . Amarillo.  Ta.  t.  J Lawranoa  and 
D Jordan  (Tcsas  Tech  University.  Lubbock  T.«  I In  Sharing  tha 
tun  Solar  technology  m the  wvent.es  Proceedings  o*  rha  Joint 
Contertnoa.  W.nr  .cv-g.  Canada.  August  1*20.  1976  Volume  7 
(A77  a 6910  HAAi  Cape  Canaveral.  Fla  . International  Solar  Energy 
Society.  1976.  p 317  327  Contract  No  Eltt  tl  2621 

Thu  paper  leportt  a study  ot  I he  feasibility  ot  tha  use  ot  wind 
tuibine  pneiitoii  as  tuppWirwrital  mriyy  lowers  an  an  canting 
electric  utility  network  The  time  tram*  n the  period  ot  the  neat  two 
decades  Specifically,  the  study  n oenwred  upon  the  tpographical 
ragiwi  served  by  Southwestern  Public  Service  Company,  an  etsestor 
owned  Utility  with  present  capacny  ot  appro. imatety  2200SIW  It 
includes  tha  panhandles  of  Teeas  and  Oklahoma,  paits  of  eastern 
New  Meeico  and  tome  communities  m southwestern  Kansas  Of 
pruna  importance,  tha  rtgon  ertnbus  the  hipest  wind  erwigy 
potential  ot  any  *'«.  of  comparable  vn  m the  continental  United 
Stales  (Author! 

A79  1 9094  Speed  polar  ot  a wind  turbine  powarad  cargo 

boat  R Elan  I Lausanne.  Ecu!*  Pnlytachniips*  Fadarde.  Lausanrw. 
Switeedandl  Wnd  fnpnetnnf.  val  I,  no  3 1977,  p 218  230  7 
rets 

A cdadetion  procedure  a derived  tar  the  speed  of  * boat 
propelled  by  a wind  turbine  The  cdculatiun  which  does  not 
cunsider  Reynolds  number  etfecti.  require!  three  dunanswrlew 
idiy weal  paremetert  and  two  esterdependwil  ranatdes  When  eppeed 
10  a 4S.000  ion  cargo  boat,  a nearly  circidar  polar,  havetg  as  .y*f*gr 
tpeed  ot  about  4 m/s  tor  an  assumed  true  ewnd  speed  uf  1C  m/s  « 
Qbtwnad  S C S 


> 


366 


N78  27S82I  Bioofch*v«n  Naitoml  Lmb  Upton  N Y 
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CuMfui  eslimalw  *'»ggest  that  th#  cost  of  Mind  g«n«ialnd 
pOM#i  is  likely  to  b«  competitive  with  conventionally  qenaiattd 
power  in  the  near  future  in  regions  of  the  United  States  with 
favor  at  >le  winds  a»»d  high  costs  for  conventionally  generated 
**•*1  tocity  This  a*  essrnent  regarding  competitiveness  includes 
effects  of  reduced  reliability  of  wind  power  compared  to 
r or »v*»»  • sources  Utilities  employing  wed  power  are  lifcely 

»n  purchase  more  peaking  caper. ity  and  **ss  baseload  capacity 

than  they  would  have  otherwise  to  provide  the  lowest  cost  reserve 
power  This  reserve  power  is  needed  muHy  when  wind  outages 
cotnrtde  with  peak  loads  The  monetary  savings  associated  with 
this  Shift  contribute  sr»bste«itieHy  to  the  V#lue  Of  wind  energy  to 
a utility  E BA 

N7B  14846#  General  Electric  Co  Ptulsdotphis  Pa  Spar* 
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WIND  INflOY  MISSION  ANALYSIS.  EXECUTIVE  SUM 

MANY 

18  fab  1977  28  p 

I Contract  EY  76  C 02  25781 

(COO  2576  I II  Avail  NTIS  MC  A03/MF  A01 

High  potential  application*  functional  performance  oper 
ationel  end  coat  goal*  lor  wind  ene-gy  conversion  systems  end 
the  impact  ol  the  wide  veal*  deployment  of  tuch  ayalema  on 
eneigy  uaers  were  evelueied  The  matitutionel  end  nontechnical 
problem*  aaanciated  with  the  acceptance  of  wmd  aneigy  war. 
alao  atudied  Emphaata  war  placed  on  identifying  end  exploring 
high  aggi.gate  energy  uaera  who  have  significant  potential  to 
i it ilire  wind  energy  m place  ot  other  alternative*  EftA 


A 78  32506  E mp  it  ted  and  theoretics  rtatittrcr  of  wind 

charger  home  heating  potential  S Stolt  and  R l.  Kiriin  (Wyoming 
Uniyeraity.  Laramie.  Wyo  ) Wind  Technology  Journal  yd  f.  Fall 

1977.  p 21  25 

Applicalion  of  wind  energy  to  home  heating  hat  drawn 
cnnaiderable  interett  recently  and  several  wine  charger*  are  currently 
availalile  at  a amall  traction  of  the  averaqe  cell  of  • new  h»>me  The 
performance  and  economic*  of  on*  o*  these  IS  studied  by  using 

weather  and  home  heating  statistic*  at  two  grocyadiicei  location*  It 
it  thown  that  for  the  .sample  chosen,  wind  energy  it  not  quit* 
economic al  Due  to  the  coding  effect  of  the  wind,  a atatiatical 
correlation  between  power  availability  and  power  demand  raw* 
touV'  However,  thit  war  not  shown  to  be  the  case  The  i indication 
■a  that  heat  storage  capability  is  neceatary  for  hi(#>  efficiency 


(SAN  l|f)l-7h/21  Mind  machine*  for  the  California 
Aqueduct  Volume  II.  I inal  repirt.  Aerospace  report  No.  AIR- 
76I75J6-0IM  Vol.  II.  I inrflev.  C A (Aerospace  Imp  . I I Seguruln. 
Calif  (USAI  Energy  and  T ran'-portalinn  l)tv  ) Mar  1977  Contract 
EY-76-C-OJ-I IIH-flOJ  .'tup  l)cp  NIIS  PC  AI0/MF  A0| 

A study  was  made  of  the  feasibility  of  using  wind  machines  io 
provide  pail  of  the  energy  required  lo  pump  water  in  the  California 
Aqueduct  the  need  for  additional  pumping  power  for  the  Aqueduct 
will  be  especially  fell  in  1983  when  eatsling  arrangements  which 
assure  deliveries  of  low  cent  energy  from  four  California  utilities 
terminate  The  development  and  production  schedule  for  the 
ERI7A/NASA  IV«)  kM'  wind  ma<  hme  design  as  now  understovl 
could  support  the  inalallatum  of  a wind  energy  system  to  meet  a 
significant  poll  urn  of  the  Aqueduct  needs  by  that  dale  if  few  delays 
are  encountered  This  application  of  wind  energy  was  found  M hr 
technically  feasible,  hut  would  involve  some  operational  problem' 
The  Aqueduct  application  may  he  attractive  fot  an  eatly  wind 
energy  pilot  ot  demonstration  project  because  of  the  near  term 
ability  of  the  Aqueduct  to  adapt  its  demand  to  the  variability  of  the 
wind 
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THE  APPLICATION  OE  WIND  ENERGY  SYSTEMS  TO 
DESALINATION 

William  R Williamson  John  E Wettberg  and  William  R 
Williamson  22  Apr  1977  68  p refs 
(Contract  01  14  34  0Q0  > 75231 

IPS  276174/0  W 78  0270! . OWRT/S  7S/1I  Avail  NTIS 
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Th#  applicalion  of  wind  energy  system*  to  membrane 
processes  for  brackish  water  conversion  is  presented  Commercially 
available  wind  lurbmas  and  thoa*  under  development  were 
avertable  for  producing  electrical  energy  at  costs  ranging  from 
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F ind.ngs  show  that  th#  anargy  produced  from  the  rendeii 
i*  an  importer*  renewable  energy  resource  wfuch  can  ba  used 
m most  urban  areas  and  arhrch  raduca*  dapandancy  on  utdrty 
comparuas  A brraf  history  of  the  wmdmdl  t ongm  des*yn  and 
mstadaton  procedure*  era  outlined  Also  metudad  arm  comparison* 
of  energy  savings  of  th*  wmdmdi  energy  ve-*s<S  the  utdrty 
rompenwa  An  appendrs  const***  of  htorstur*  resources  a wmd 
speed  and  direction  map  structural  angmaanng  calculation*  end 
an  explanation  of  wmdforce*  on  ssindmid*  GNA 
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WINO  ENERGY  MISSION  ANALYSIS.  APPENDICES  A J 

Final  Report 

<8  Fob  1977  504  p 

(Contract  EV  *g  C 07  25781 
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Information  i*  presented  concerning  meteorological  data 
and  supporting  analyse*  gross  energy  consumption  partem*  and 
and  us#  analysis  a*  wed  at  analyst*  to*  mduatnai  applications 
of  Wind  energy  romrorsion  system*  (WECSl  Also  presented  ,* 
•n  analysis  lo.  resident.*!  appUrefon*  of  WfCS  an  an#.,*,,  lo, 
eppheatmn  of  WECS  to  communities  remote  from  utdrty  gndt 
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Th#  development  of  wmd  energy  system,  m the  U S is 
discussed  under  the  Inflowing  heeding*  beset  me  powei  system* 
assessment  of  wmd  potent*?!  identihestion  of  high  potential 
spphcstion*  elect  re  Utditws  res.dential  apphrehon  paper  industry 
upplicatmn  sgreruNure  applies. «n  and  ramnt#  community 
application,  r n. 
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nsvrMhonal  aids  G Herrera.  H Weiner  (California  Institute  of 
Technology.  Jet  Propulsion  Laboratory.  Pasadena  Calif  I.  and  0. 
Nelson  (US  Coast  Guard.  Washington.  DC  I In  Inter  society 
Energy  Conversion  Engineering  Conference.  17th,  Washington  DC. 
August  78  September  7.  1977.  Proceedings  Votum*  7.  (A77 
48701  73  441  La  Greng.  Park.  IH..  American  Nuclear  Society.  Inc  , 
1977.  p.  I860  1667  10  ref*  Contract  No  MIPR  2 70099  5 50357 
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A77  48901  Dmipn  end  operational  .valuation  of  a 26  MM 

•ond  tor  tana  ganaiatur  to*  rnidmual  hatting  applications  0 E 

Gomack.  W E Marunamus.  and  J.  G McGowan  IMaitachotaits 
Uni»a.Wy.  Amhe.it.  Man  | In  Intatioctaty  Energy  Gmvariion 
Engineering  Conference  t?lh.  Washmgtni  0 C August  78 
September  2.  1977.  Proceeding!  Volume  7 IA77  48701  23441  la 
Grange  Park.  III.  American  Nuclear  Society.  Inc.  1977.  p 
1068  1675  6 tali  Contract  Nu  E 149  18)  2365 

A 78  22251  A per  lot  mence  opt  untied  wind  energy  conear 

uun  ty  ttwn  lor  ipec.  healing  l l Fieri!  I Imperial  Coll^p  of 
Scietca  ami  Technology  London.  England!  In  In  ter  national 
S.inpooom  on  Wind  Energy  Systems  Cambridge  Enteral  Seplem 
he.  7 9 1976  Proceeding!  IA78  22226  07  44|  Oanlmld  Uedi 
England  Britiih  Hydromecfian&i  Research  Association  1977  p 
X60.  X61  Oitcuwun.  p Xbl  X6? 

A 78  32603  RwmrobN  thmmoOyrsmmc,  of  the  aubf, 

r.'Tr  el  IW"'  T,,“  Suu  """"'•'V  Canyon  Tea  ) 

»v.nrf  Tec/inoto*  Journal  voi  1.  Fall  1977.  p 4 7 5 raft  Research 
toppurled  try  (he  Wen  Teaei  Slate  Uniaenity 

formulas  lor  calculating  the  reversible  work  reguirad  for 
pumping  water  by  means  ol  the  airlift  are  derived  A »a.nple 
calculation  n presented  It  u sugtptted  how  the  reversible  work  could 
he  used  to  calculate  the  parameters  m an  mtual  airlift  installation 

..  . lAutftorl 

Mere  than  oil  and  tf-v  to  North  Sea  energy 

koekebakker.J.  Irri*. «.  Power.  33.  2.  Apr.  1976 

1*97 5<0  2Va  !A,SO  ‘n  Kner«y  'nt.,12.  5.  May. 
1975.  pp.  18-19). 

Hub  report  is  about  the  utilisation  of  wind 
power  in  the  North  Sea.  and  briefly  presents 
some  basic  design  concepts  for  wind  turbines 
used  in  this  application.  (F.C.S.  ). 

IbRDA/NSF/UMU  7</l>  W mil  powered  erst..  f« 
rtemla  local  ions  Final  report.  March  15.  1975—  August  J|.  |«76 
Vhicrliolr.  PM.  Simcrsell.  »'l.  Jr  liahctuk.  W | {artel.  K 
Jtitihrt  , k (l  idotasl.)  I3ts  nf  Wikllilc,  I nrt  Collins  Il'SAl  C'.iiiua 
ih'  Sule  llntv.  Kiri  Collins  ICSAll  fkl  I97h  Contract  SSI  <i 
AIK75-4XMI11  I52p  Dc-p  N I IS.  I*s  .\«t.  Ml  A0 1 

Wind  powered  aerators  vseie  inslalk-d  and  operated  at  Ihicr 
Itrh  Winterlill  lakes  ami  at  a sewage  lag-urn  A wind  powered 
aciator  is  a^ system  that  converts  the  energy  in  the  wind  directly  mm 
. nmpresse j an  which  can  he  used  in  an  aeration  process  No 
kunhary  energy  storage  is  irsjuirnl  in  that  the  lake  acts  as  a storage 
device  for  the  "sygen  None  ol  llic  lakes  where  wiml  powered 
•Ciators  were  installed  cipcnonrctl  fish  winterkill  .luring  the  1974- 
N f.  winter  W’md-piswered  arialion  shows  promise  lor  increasing 
sewage  lagoon  capacity  only  under  severe  weather  conditions  The 
most  desirable  wind  p-’wered  aerator  would  he  an  American  Wind 
I urbiue  driving  a rotary  hlnwcr  mounted  on  a single  pole  lower 
I he  winds  arc  rtf  sutlicirnt  strength  ami  IregiK'ney  fur  wind- 
p'wered  aeration  in  noilhcastrrn  Color.ido  a. id  southeastern  Ws»v 
Kting.  between  Ihc  From  Kangr  and  tlie  f ..tiiiiu  nlal  Ihsidr 


W usd  I’nnrrrd  aeration  for  remote  kn  allows.  Progress  report 

3/5/75-3/15/76. 

Schicrhol/.  P M . Somervell.  W.l„,  Babcock.  W . Ilartd. 

K and  Watson,  k 

Color.ido  Slate  Univ  . USA.  April  19 76.  74pp 
(NSh/RA-762IHUPH  25 9 JfW  ) 

This  research  concerns  the  use  of  wind  power  directly  to 
compress  air  to  increase  oxygen  levels  in  polluted  rivers 
and  lakes  subject  to  winterkill  A prime  advantage  may  be 
using  the  water  for  storage  of  oxygen  eliminating 
requirements  for  energy  storage  such  as  batteries  Three 
sites  are  proposed  for  the  installation  of  wind  powered 
systems  One  is  a lake  chosen  on  the  high  plains  for  ease 
of  access,  another  is  a high  mountain  lake  subject  to 
winterkill  and  the  third  is  a high  plains  river  with  pollution 
problems  F.xtcnsivc  weather  measurements  will  be  made 
at  the  two  lake  Sites  which  include  birth  mountain  and  high 
plains  characteristics  The  objective  is  to  gather  data  to 
investigate  the  use  ol  wind  powered  aerators,  correlation  of 
local  weather  data  with  system  performance,  and  further 
development  of  design  correlations  for  small  wind  powered 
systems.  (A.)  (Microfiche). 
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TESIS  |N  ONTARIO  Is  bulk  Ihc  low  power  case 
l<  10  kw  I snd  high  potset  case  ( >1001*  I Ike  .nuns 
tut  umipciibsc  upaaiton  of  a wsnd/ifcoH  hybrid  power 
system  appears  lo  be  grater  than  12  5 mph  Bias 
•mural  wind  speeds  and  Ariel  lud  u*srs  of  grata  than 
SI  00  pa  gallon  A Ann. her  if  ickvivnmenirilvws  And 
..aim unity  power  ula  w Northern  Onuno  meet  these 
catena  so  that  • 'pruf  of  concept'  eipenmort  is 
planned  lo  sahdatc  the  assumptions  used  m the  analyses  * 
•<sd  to  ievdup  the  couphag  and  cowl  rtf  systems  lot 
wuubdKsd  systems  5 refs 
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36092  Energy  from  tl»c  ocean*  ■«\ulrrneau  and  capabilities 

Rk  hauls.  A F (Ichigh  Uni*  . Bethlehem.  PA)  pp  91- 1 29  of  Ocean 
irsouicc*  utilisation  Munney.  N T (ed  I New  York.  NY,  Amcncan 
Society  of  Mechanical  Engineer*  (1976) 

Irom  Winter  meeting  of  the  ASME,  New  York,  NY.  USA  (J 
Dec  l«7») 

l ight  method*,  and  a number  of  variant*,  of  obtaining  energy 
from  the  ocean  are  presented  ocean  thermal,  kelp  bioconver»k>n. 
ocean  wave*,  tide*  and  tidal  current*,  ocean  wind*,  ocean  current*, 
aalimly  giadient*.  and  ocean  geothermal  Each  method  I*  div.  uv*rd 
in  term*  of  concepts,  geographic  area*  applicable,  and  development 
schedule  and  cost*  insofar  a*  information  I*  available  None  of  thc»c 
methods  releases  eicev*  heat  into  the  environment,  a*  do  fossil-luel 
and  nuclear  power  generating  plant*  Most  of  the  method*  represent 
lelatively  new  technologies  I be  need*  for  seafloor  engineering  R D 
to  support  all  ocean  energy  system*  center  about  si*  principal  areas 
mooring  and  anchoring  systems,  anchor  toll  inlciactnin.  undciwater 
electrical  iiantmission  cable  soil  interaction,  tn-situ  toil  piopertiet 
and  toil  behavior  under  applied  load*  for  continental  shelf  kihccous 
and  c ulcerous  sands,  and  deep  tea  pelagic  clay*  and  biogenic  cores, 
liability  notability  relationships  of  shelf,  slope,  and  deep  sea  floor 
•oils,  and  scour  and  stability  of  structure*,  including  large  anchors 
and  pouer  cablet,  with  respect  to  liquefaction,  wave  loading,  and 
siiuctuie  soil  mieiacticn  in  storms  110  refeiences 
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Wind.  wdvn  end  tides  of  tnicml  I«mPv  *■>  ixnubti  future 
•ficigv  kOUfUl  |m  imai  ily  bct#nc  of  then  noMiepicttablt  cfitfKtK 
«nd  then  livocUc  environmental  tspetl  in  companion  with  •n#ig» 
technology  presently  in  use  StudKik  comp*  my  (he  coot  of  eneify 
often  have  difficulties  met  mg  a cese  fo«  immediate  teonomte 
• •ability  of  the  renewable  booties  If  hurmri  otl  md  pi  rngufcai 
of  Che  Mfufld  Jo  m fait  become  pu^vMivily  e«d  tutnonloMy 

depleted  own  the  neat  29  ycei  price  tntften  end  shortages  wil» 
ensue  and  implementation  of  presently  uneconomic  alternatives  will 
occur  on  a lei ge  iutc  A review  ii  pmrulrd  of  the  prevent  stole  of 
knoelcdyr  end  eiprnence  with  wind  wave  #id  tide!  energy  1 he 
powei  density  in  the  mend  may  at  a good  wte.  eveiagt  some 
hundreds  of  nrlh  per  iguee  uwtei  Wave  Moew  being  tianspurted 
across  a plane  pet  pendii  uler  to  the  wave  propagation  direction,  el  a 
good  si  tv.  is  tiom  10  100  times  « leg  Questions  concerning  the 
value  of  energy  hum  an  intermittent  source  ere  alto  considered  G R 
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NEW  CAREER  PATHS  IN  ENGINEERING  - OCEANS 
William  E.  Heronemus 

Mechanical  Engineering,  July  1977,  vol.  99, 
no.  7,  p.  46  - 47 

The  waters  of  the  seas  constitute 
the  largest  powerhouse  on  earth, 
one  that  in  the  future  will  require  the 
employment  of  thousands  of  engi- 
neers. Essentially  all  of  the  tra- 
ditional engineering  disciplines 
have  a role  to  play  here.  However, 
the  need  is  vital  for  the  engineer 
working  in  this  field  to  have  a basic 
understanding  of  marine  science,  as 
well  as  a willingness  to  protect  this 
magnificent,  finite  resource. 


Energy  from  the  oceans  fact  or  fantasy?  : Conference  proceedings. 
January  27-28.  11)76.  Raleigh.  North  Carolina  / edited  by 
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Inrigv  I mm  the  Orr.sn  Rri|iiirrmrnts  and  Capabilities 
Adrian  f.  R n (Mr ilc 


The  extraction  ol  renewable  energy  lurni  Ihe  oceans  has  Ihe  l**ng  lerm  potential  of 
satisfying  nttit  h of  the  world's  requirement  for  energy,  while  producing  minimal  adverse 
environmental  impa<  I and  v*rlually  none  of  the  securtly  and  waste  disposal  problems 
asvtciated  with  nuclear  power  plants.  I ighl  methods,  and  a number  of  variants,  of  ob- 
taining energy  from  Ihe  oceans  are  presented'  mean  thermal,  kelp  btoconvension,  ocean 
waves,  tides  and  tidal  currents,  ocean  winds,  ocean  currents,  salinity  gradients,  and  oceat 
geothermal  Each  method  is  discussed  in  terms  of  Concepts,  geographic  areas  applicable, 
and  development  schedule  and  costs  inso'ar  ,.s  information  is  available.  None  of  these 
methods  releases  "excess"  heat  into  the  environment,  as  do  fossil  fuel  and  nuclear  powet 
generating  plants.  Most  of  the  methods  represent  relatively  new  technologies. 

The  needs  for  seafloor  engineering  R 4 I)  to  support  all  ocean  energy  systems  center 
about  six  principal  areas  mooring  and  anchoring  systems;  anchor  soil  interaction;  under 
water  electrical  transmission  cable  sod  interaction;  in  situ  soil  properties  and  soil  hehavre 
under  applied  loads  for  continental  shelf  siliceous  and  calcareous  sands,  and  deep-sea 
pelagic  clays  and  biogenic  oo/cs;  stability  instability  relationships  of  shelf,  sl«*pe,  and 
deep  sea  floor  soils;  and  scctur  and  stability  of  structures,  including  large  anchors  and 
power  cables,  with  respect  to  lic|uef.Ktion,  wave  loading,  and  structure  soil  interaction 
in  storms 


SEA  WATER:  THE  ENERGY  ELIXIR 

Mark  D.  Zimmerman 

Machine  Design,  vol.  49,  no.  16,  July  7,  1977, 

p.  20-26 

Power  may  be  wrested  from  the  oceans  by  taking 
advantage  of  key  differentials.  This  article  looks 
•t  hardware  designed  to  operate  on  thermal  gradients, 
tidal  heads,  wave  motions,  and  chemical  variations. 
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Service,  Library  of  Congress).  Apr. 1978.  433p. 
(Committee  Print). 
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How  lo  Use  Moving  Wsicr  (97)  Calculating  Water  Power  (99)  How  to 
Use  Muscle  Power  ( 103)  How  to  Use  Potential  Energy  ( 104)  Using 
Stored  Pressure  ( 105)  Identifying  Other  Free  Energy  Sources  ( 105) 

12.  How  to  Make  a Water  Wheel  - 20J 

IVsign  Guides  (203)  Detailed  Description  (205)  The  Wheel  (205) 
Water  Wheel  Bearings  and  Side  Boxes  (209) 
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Ben  Kocivar 
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P-  71-73,  1C 8 . 


TC  International  Svnposlun  on  Wave  and  Tidal 
147  Ener*v,  Fnlversltv  of  Eeot,  1078. 

.15  Parsers  oriented  at  the  International 

1978  Svnnoalum  on  Wave  and  Tidal  Energy  held  at 

y.l  the  University  of  Kent,  Tanterhurv,  England, 

September  27-2?,  1*'78.  Vnlune  1 / organ- 
ised hv  B1TPA  Fluid  Fxiglneerlne  ; editors, 

F.  S.  Stephens,  Mrs.  C.  A.  Staoleton.  — 
Tranfleld,  Bedford,  Eng.  i BHRA  Fluid  Engi- 
neering, d97H,  _ 

Propoteh  tot  war,  an d lag  «w|y  plena.  economic  mlyw  ol 
plwil  operetiun  end  ml^iaiofi  into  ,.i>lmg  power  iM«nkv  vd 
eeperimenteJ  rnuhl  on  pilot  l«ilit«  .<*  • .pot  I wl  Topic.  tludred 
■ncliAle  « theory  ol  ««•  power  ebeorption  by  two  independently  * 
otcilljtmg  bodwt.  en  Itm  Ion,  buoy  with  pn.um.tM  dwiten  wxt 
eleven  pntiitMt  producing  1 25  tab  lor  3m  wrr.  height.  ..I 
|»wet  ty.icmi  lor  dnrlirulon,  optimum  win  lor  ndd  powti 
development  in  the  Bey  ol  Fundy.  detigu  end  conduction  of  mwme 
ttructuret  lor  wm/leM  oc rm  t henna  energy  end  .ntegrenn,  were 
power  into  the  electricity  vupply  lytlvm  P T H 


UA 

2542.3 

,D38 

1977 


Davis,  Albert  J. 

Alternative  natural  energy  sources  in 
building  design  ...  (1977),  cl974. 


FIVE  WATER  POWER 87 

5.1  Introduction  87 

5.2  Dam  location  and  jrva- 

flow  measurement...  88  ^ 

5.3  Dam  type  and  con- 
struction  91 

5 . 4 The  wheel 9 3 

5.5  The  hydraulic  ram..  97 
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Tei.  Edition,  Technp.  I9T9  1 22  p 1 2 tell  In  Fiench 

The  prnefU  end  potuble  lulure  rob?  ol  the  wotld'l  uceem  » 
energy  production  »nf.  egiliiiution  it  e.emmed  The  impect  ol 
...  Uned  oil  production  on  the  mm  m environment  it  dracuwed.  end 
method!  uted  in  developing  onderice  oil  brdt  we  drtenbed 
Attention  it  given  lo  the  ute  ol  nocleet  energy  m bo.lt  ledmective 
pollution  ol  th.  ament,  the  etlecit  ol  lerge  tcele  ute  ol  teeweter  lo 
cool  r.eclort.  end  the  poterhic  cvploitetion  ol  urenum  m teewoter 
A tec  or.)  tection  dneuttet  the  pietenl  tletut  ol  reteerc*  concw  rung 
tie  ute  ul  tee  be  led  etternetrvr  energy  lourcet.  including  inlet  w.vet 
end  cunentt.  tempereiure  diHerencrt  between  lurtece  end  under ly 
mg  water  leycii.  end  otmolc  pretlure  Applet. on.  ol  wind  wtd 
eolei  energy  m mentime  ectwitiet  er.  contelered  CKO 
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ABS:  A g. -ruralized  piOCedure  for  t n<*  rational  Selection  Of 

the  design  parameters  of  a sl-ple  *"*ve  Power 
absorption  system  is  presented  tr.e  r ysiem  errpio.s  a 
tethered- synenet  e I Ca  I Moat  which  r-iir%  tr.e  %eam.es 
and  trarsmiis  the  wave  rnerg,  to  a viscously  damn'd 
load.  The  optimum  load  levels  c on  e*  pourti  ng  to  tr>« 
different  sea  states  arc  determin'd  fer  several  float 
ge'jme  | r I es  in  order  In  ra.lr,/  tfe  overall  efficiency 
Of  wavo-aewer  convcrslrn  The  opt  trim  float  dt  me-<s  I Or  % 

are  const's  Inid  to  gua-.ntee  that  1 1 <•  float  will  not 
leave  tire  wave  crest  during  it'.  i-r*ar-d  travel  or  sme 
below  the  ware  tro<rQh  It  ares  r<  .n»er<i  The 
proemdure  also  predicts  for  riff  far  ent  float 
coni  i carat  I ons  . the  It- >f,  tNa’  . if  satisfied,  car 
guarantee  that  tie  system  would  et-ernte  at  its  rwii»us 
possible  efficiency  irrespective  cf  the  wave 
condi t Ions 
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ABS  A Oviant  I t at  I VC  estimation  of  the  energy  potert  a>  nf 
ocem  surface  wavr-. , r-rran  currents  and  tides  and  a 
rev  1 r w Of  t he  t ef  full  yw  f o»  >it  I I 1 Z Ing  these  r - rv  . .r>  > *» 
energy  sources.  IN  n p-  cent  state  ef  dev<Mopr»  .|  a>  n 
thel<  econimir;  and  . n.  forme  tal  asrccts  are 
presented  The  potential  of  wave  power,  which  s *n 
the  order  of  1-10  I*.  (.<  u I d fceccwe  a significant 
source  of  energy  In  regions  nf  the  wrrlrt  with 

favo-able  wave  conditions.  such  as  t'e  United  Mr n 

and  Japan.  All  w.ivr-p  *>r  -.cnr-  -s  Invest  I gated  t'-*». 
are  In  early  stage  >,|  live  lot.  nt  . ano  rrq-nre  m • . n 
research  to  b<  » « ■■.  c<  >■  '-eclair,  a- 'liable.  Tr.e 
prnsn*  cts  few  m*  ll.’irt-i  ocn  i <ut  HU',  are  relatively 
unattractive  dm  t<*  •»•-  si-all  rescu'ce  base  and  He 
P03S<b>e  envl  • - •<« -•  l i cfle-'tS  Although  tidal  wills 
have  been  u rd  -in  . • r.c  »|r>.?u|h  "niufy.  today  t->iy 

one  sizable  tld-»l  |>r  w*-r  plant  has  iron  bu  ’ • t . t h—  jl' 
Mwe  Ranee  Tidal  f'o»->i  'tat  lor,  in  Tr.vc*.  The  Ove-all 
pot'-ntlal  of  IIU..I  energy  Is  J'ojt  J TV.  brit  only  in 
certain  feat  -xis  of  the  wgrin  .to  *.fv»  natural 
con-1  Hons  promf-e  ircnalpal  c>«1  e<  gnomic  viao  l-t 
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ABA:  AT. 

ABS:  The  methodology  orvl  o<  sign  of  art  offshore  float  device 

to  capture  power  In  waves  is  presented  Results  show 
that  a modification  ol  a mecr.onlcal  cycle  can  produce 
a significant  energy  Increase . and  a prototype  a* ice 
will  tie  tested  to  Illustrate  that  wave  power  can 
provide  significant  amounts  of  energy  The  recovery 
concept  presented  Increases  the  deliverable  energy 
that  can  be  captured  Irra  a buoyant  float  followirg 
the  free  passage  ol  a wave,  accomplished  by  sequential 
capture  ipreloadin.il  and  release  ot  the  flat  at 
critical  stages  of  wave  passage.  It  Is  concluded  tnat 
a simple  modification  ot  a mechanical  cycle  Con  lead 
to  a significant  Increase  in  tne  developed  energy,  and 
spac I f I ca I I y.  preloading  a float  In  the  trough  of  a 
wave  and  releasing  it  to  the  Surface  near  the  wave 
Crest  results  In  a net  increase  In  the  enei g,  which 
may  be  extracted  from  a wave 

GAS  CONCENTRATION  CELLS  FOR  THE  CONVERSION  OF  OCEAN 

WAVE  ENHRGY.  R.  Salomon  and  0.  M.  Harding. 

Ocean  Engineering,  vol  6,  no  3,  19T9»  P*  317- 327* 


4h.lr.irl  I Ik-  ciMwrpt  of  uvingtlcctrochcinkal  gas  KMwenU jIkwi  ccll\  lo convert  the  inecham 
cjI  iwHcmwl  cncigy  of  ocean  waves  loclevlikil)  uving  j laul-mamed  l>ony  n analyzed  Several 
kL'jIi/uI  ciiiI vkIiidciiIv  vie  divtuxvcd  aiul  one  of  the*;  is  sliown  in  have  partkular  nieiil 
Sonic  icsiills  obtained  in  an  expciiiiicni.il  ptogiam  ainicJ  al  developing  such  a x>xicm  are 
devriilicd  In  pailkiilar.  .in  ckxlioehcmical  cell  employing  ihc  polemically  cmducling  »>n 
Ihclk  |k.|ynk-i  Nation,  hxmkll  by  plalimun  cfeetrodcs.  has  lv.cn  studied  in  a manner  whkh 
simulates  Ihc  operation  of  MX h a dc.kc  wilhm  a laul-monicd  Ikioy  mb|evt  tel  ikean  waves 
ll  is  shown  that  with  some  nioJcsl  cngnwciing  advances,  this  system  is  indceJ  capable  ol 
conceding  a ognitkaiM  fiaclion  of  ocean  wave  cneigy  into  clcvlikily 
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Ocean  wave  salinity  gi  . clients,  ar.d  ocean  Current 
env  gy  conversion  techniques  «r*  rt.ie.ed  Cav  t, 
reS'/nator  and  wave  luusing  systems  of  octan  wav. 
enc  gy  conursiun  art  . imslriered  i*ohasiting  reliant 
wavy;  Interaction.  I re. n cl  ■ type  focusing,  and 
conversion  channeling  The  salinity  gradient  SySt*« 
use*,  osmosis  or  elvt.tr  rail  a lysis  fur  converting  tne 
energy  of  mtaing  ol  high  saline  ana  low  saline  wii.r. 
Osmotic  pre-Sure  Creivci  ston  has  the  greatest  energy 
po t en  1 1 a I . but  its  t . hi  o logy  r equ  i rvi.er  t s are  no t yet 
ready  The  reverse  cl.'c  trodialyt  ic  technology  is 
evaluable,  and  unlike  oarosis.  this  method  is  not  site 
dep.-nriont  A 7G  Mw  duetc-d  turbine  sipported  «rou.j  tre 
Periphery  ty  liquid  bearings  Is  used  to  Study  t rv 
env I runmenl al  effects,  i ydroc last Ic  stability  of  the 
rotor  blades  and  the  waring  and  cncho-ing  system*  in 
Ocean  current  tin*-,/  c »,i.ver  s i on  . 
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I CHARTS  1/  PERfORMANCE  PREDICTION/  PERFORMANCE  TCSTS/ 
SURFACE  WAVES/  TABLES  I DAT  A I / WATER WAVE  ENERGY 
ABA:  I Author ) 

ABS:  This  paper  investigates  the  use  of  wave  power  as  a 

viable  energy  source.  A novel  method  For  using  a float 
to  capture  the  power  of  waves  Is  proposed,  and  tne 
responses  to  a modeled  sinusoidal  wave  form  are 
analyzed.  The  responses  of  the  system,  determined 
experimentally  and  analytically,  are  correlated  to 
Illustrate  that  wave  power  can  provloe  significant 
amounts  of  energy.  The  method  analyzed,  when  employed 
on  other  float  devices.  Increases  the  energy  output  of 
He  sy*  Te* . 

SALT  POWER:  IS  NEPTUNE'S  OLE  SALT  A TIGS?  IN  THE 

TANK?  G.  S.  Wick. 

Oceanus,  vtjI  22,  no  4,  Winter  19T9/80*  p.  2^-3T» 

M ost  ol  the  energy  in  the  oceans  is  hound  in 
thermal  and  ( hemital  forms  Although  thermal 
energy  is  presently  commanding  the  most 
attention,  within  the  past  few  years  another,  rather 
unusual,  form  has  received  notice  Where  rivers 
flow  into  the  ocean  a completely  untapped  source 
of  energy  exists  — represented  by  a large  osmotic 
pressure  difference  between  fresh  and  salt  water.  If 
economical  ways  to  tap  these  salinity  gradients 
could  be  developed,  targe  quantities  of  energy 
would  be  available 
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POWERED  MACHINES 

MINS:  / ENERGY  TECHNOLOGY/  EQUATIONS  Of  MOTION/  LINEAR 

Systems/  mathematkai  models/  springs  ;eiasmc>/ 

STRINGS/  WATERWAYS/  WAVE  E0UATI0NS 

aba:  c.f  w 

ABS:  The  paper  examines  sene  basic  mecnrnisr.s  for 

extracting  power  fro*  waves,  first  from  waves  on  taut 
at  rings  and  then  frt»m  waves  in  the  soa.  A 
. mathematically  attractive  device  for  absorbing  p,-.tr 
from  *.ea  waves  Is  proonsed  In  the  form  of  an 
• x ponen  1 1 a I I y shad  d wenge  containing  a tuned 
mass  spring  system  with  damoina.  Attention  Is  given  to 
tingle  and  ctoubie-sidcn  systems;  singicd-stded  Sysfe-t 
wultabty  tuned  were  found  to  extract  all  tne  po»-r 
from  an  tnccning  h.inwnc  wave  train,  while  the 
Oouble-slded  systems  can  usually  extract  only  naif 
this  power. 
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UTTL:  Options  and  constraints  tn  the  use  o»  wave  power 

AUTM:  A . MC I LHAGGE  R.  0.  S PAA:  A/’(Belfast,  0uevn's 
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In-  Internal  Iona  I Conference  in  future  fne  gy 
Concepts,  loodon.  England.  January  30-fcbruary  I 
1979.  Proceedings.  (A79  37842  15  44 1 London . 

Institution  of  Electrical  Engineers.  19.'9,  p.  390-J93 

"AJS:  /'ELECTRIC  POWER/'CNERGV  SOURCES/ * WAT CRwAVE  ENERGY 
CONVERSION 
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/ POWER  TRANSMISSION 

ABA.  8.J. 

ABS:  Various  aspects  of  wave  energy  conversion  are  reviewed 

with  attention  given  to  the  storage  of  wave  enn gy 
I taking  Into  account  cyclic.  Intermittent,  and 
seasonal  variations  I and  the  corr-at  Ibi  li  t y of 
ranufactur ing  processes  with  wave  power  sipply.  Mnoea 
Of  wave  power  transmission  I including  hydraulic 
pneumatic,  thermal,  and  chemical)  er*  discussed  along 
with  modes  of  generation,  tr  arisen  salon.  w>  >d 
utilization  of  electric  power  obtained  from  the  waves. 
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MAjS  / 'fit  t I AEI  i 11 1 CNGIMECBItJQ  • STEM  l Its  C INC 
WATER WAVE  ll.fR.jf  C0NVIPM0-4 
«INS.  / ENERGY  TEiftNOlOC../  lAllU&E  ArfAfVSIS/  OFFSMO  t 
PL  A T F Ol.L'a/  I'MITEO  KlNGt*** 

ABA  U J. 

ABS  A first  slnplifivd  NMiriach  »o  ouant  i • , ■ ng  r c I i.ibl  1 1 ty 
for  ta.  h stage  of  a wave  power  generation  project  la 
developed  *ith  particular  apr  .cat  loti  to  United 
Kingdom  conditions  Th»-  analysis  is  based  on  a 
notional  scheme  with  floating  devices  generating  power 
which  Is  triinsmltled  to  platforms  ana  thence  to  the 
shore.  The  basis  of  th*  model  is  that  each  component 
In  the  system  always  resides  in  either  of  two  states: 
operative  ana  failed  He  systc-m  outcome  I the  power 
delivered  via  the  inverter  station)  depends  on  the 
input  power  and  the  state  of  each  of  the  components. 
Preliminary  results  are  presented 

THEORETICAL  ANALYSES  OF  SOME  SIMPI.E  WAVE  POWER  DEVICES. 
N.A.  Tornoviat. 

International  Journal  of  Energy  Research,  vol  2,  no  3» 
July-September  1978»  P- 
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UAjS.  / * ECi.NGIf  |C  AHAlVSIS/  M.tBGY  CfSfVlftSlob  IFFICIIM-F/* 
WAVE  fc»  AVE  EM.RGC  con VI  I M Cn 

MINS.  / ENERGY  TICHNJ.OUY/  OS*  I IU|  2A*  ION  S»>I»pS  lt«.|NU*|A<r 

ABA  B d 

ASS  It  t»  shown  that  tl.v  r • jo.  iMd  •actor  ..  *a  «• 

eriergy  scheme  i ..  a on  c.  *»:  Jc.ittn  ..»t>ng  « essc*l 

In  m/m  trr.  A.  .t  .«  la'lM  I rn-.ra.-Y  a.1  «'.n  • 
c.'h  te  plr.ict»J  p.  .-  IM  v-r  u wa.-  EfOUl  Set  .I' neat 
lead  f.rc tor  fairs.  The  • pt  in.w->  It  ia  ••  hr  I-  fhr.vn  to 
depend  trfi  t rt-  Dreah<k>wii  of  costs  of  .o.|«arc  >ts  o« 

the  syste-n  but  to  b.  m<«-pencHnt  of  At  'oli’l-  to  ts  A 
high  load  factor  implies  a low  entrg,  e»?».»ctlon  per 
me  ter  a t .o  her  *ce  ah  uno*  ■ roll  I • za  t i un  cl  c tp  1 1 - • r . . at 
the  device  end  A low  'tad  factor  implies  high  'at  mgs 
ano  hence  an  underut  I I r . at  ton  of  egtnpwent  at  tire 

transmission  end. 


Iht-  problem  of  htm  lo  tlllKl  energy  tnmi  ocean  waves  is  discussed  by  analysing  theoretically  the  hydrodynamic 
properties  ol  a few  ideal  devices,  instils  mg  vertical  energy  absorbing  jvlalcs  The  aim  iv  to  find  j met  ban  run  with  high 
itle.il  elht  leney,  but  still  simple  enough,  sueh  that  Ms  realization  in  prat  lice  can  he  economical  y feasible 

I he  most  promising  device  involves  one  oi  more  vertical  clastic  nines  situated  in  the  watir  perpendicular  lo  the 
incoming  waves  About  a quarter  o(  a wavelength  after  the  (first)  plate  there  is  a suit  vertical  .onvIruclHm  extending 
sulht  icnlly  deep  in  the  water  sueh  that  it  is  tathei  immobile  It  serves  as  a reflector  of  the  waves  1 he  clastic  plate  rs  set 
in  oscillation  by  the  wave  mol  ion  and  Ihtv  motion  is  used  lo  cslract  the  energy  hs  applying  a braking  force.  The 
oplunal  force  held  is  discussed  in  some  detail,  and  it  is  shown  that  not  much  of  the  optimal  efficiency  is  lost  by  telling 
the  force  held  simply  he  proportional  lo  the  velocity  Ihe  desire  is  also  shown  lo  be  sensitise  lo  a fairly  broad 
sped  rum  of  wave  lengths,  and  this  spectrum  can  be  broadened  by  adding  mote  swinging  plalcv  In  ibis  way  efficiencies 
of  Ml  IIH)  per  cent  arc  attained  in  theory  over  a wavelength  spectrum  emending  over  an  order  of  magnitude. 


ATS  3/ Ml 
ClmlnMS  I Cam. at 


W ana  Cwhnaa  aw  FuSurr  Ena* 
January  JOfatauary  I,  l»N. 
Londun.  lrnl.tut.on  of  i Metrical  E 


CATS  1TM2  IS 441 
ISTS  » 104  113 


* 


9T6 


79A37915  ISSUE  IS  PACE  27r*i  CATEGORY  44 
79/Oi/OO  4 PA'ES  UMtIASSIMED  DOCUMENT 
UTTl:  Electrical  generation  f*om  a r.-»noo«»  * y varying  ’npot 
•••  water-ware  rncrqy  conversion 
AUTM:  A/MMI TT INGTON.  H.  e . ; B/MllSON.  0 S.  PAA: 

B/l Edinburgh.  university.  Edl  fAnirgn . Scotlandl 
In:  International  Conference  on  rut ore  Energy 
Concepts.  London.  Enqland.  January  30-rebriiary  t 
1979.  Proceedings.  IA79-37U4J  15-44|  London. 
Institution  of  Electrical  Engineers.  1979.  p 40.?  AOS 
M*  j5  . /‘ELECTRIC  GENERATORS/’ MAT EBMAVE  ENERGY  CONVCBS  ION,  • 
MATE  ft  NAVE  POME  ItEC  MACHINES 

MINS:  / ENERGY  TE  OOLOGY/  PERrOPMANrE  TESTS/  SYSTEMS 
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ABA:  P.T.H 

A8S:  An  asynchronous  electric  generat ion  system  basrd  on 

Induction  generators  fr.ding  a cowmen  bus  bar  *»l»b 
local  provi-  ton  of  quar.'rature  current  «as  developed 
for  sea  .ave  power  MtrnCt Ion.  whore  tne  randomly 
varying  Input  makes  conventional  synchronous 
extraction  not  viable.  A synchronous  machine  operates 
as  a local  compensator . providing  the  magnet t r ■ nq 
current  requirements  of  the  induction  generators  and 
drawing  Its  own  windage  and  friction  losses  from  tne 
Induction  generators  A 1/200  scale  version  o»  the 
system  was  built  and  tested  with  tne  synchronous 
machine  set  with  H)  a resistive  lead,  ana  121  a diode 
load.  Ranges  of  stable  cperatlon  were  determined 
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A super -efficient  design 
that  works  in  the  lab  is 
readied  for  the  Atlantic 

"2-  EXPLOITING  HAVE  POWER. 

Ml 

I IEEE  Spectrum,  vol  16,  no  9,  September  1979,  p.  42-49. 

To  realize  th*'  prewiee,  engineer©  imist  deal  with  unique 
pever-tranffer  modes,  erratic  seas,  and  unfavor  ble 
economics. 
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Nuw  mill  mir  energy  axinimiii  techni.|uet  a*  dtkctnwd  (ml 
dtuAuvnl  Him  icchiMtuek  rnctude  the  out  ol  hearing  ael  pitching 
bwlai.  canty  leronetotk.  wave  lucutn*  |m*w«  *»««  »"pi 
device..  peddler.  uu ti  >171(1  * 1 anil  cumtenatiun  device.  lianiatl  ol 
each  techmuue  at*  latwitMl.  and  teipeied  tufayilwnt  at*  AtoiM 
Finally  a companion  Uudy  It  performed  bated  on  all cancy, 
cpeidtiond  ptaticality  and  uial  lAuAwl 
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lha  goal  ol  lha  Conuln  Riogiam  n to  daaatup  an  energy  tyalam 
to  generate  alactncal  power  ata  an  array  ol  lag*  doe  tad  to'lanm 
naaiiad  about  30  km  amt  ol  Miami  m tha  Florida  Can  rant  ol  lha 
Gull  Sheen-  Niencrout  tluikat  ham  baan  made  ol  !*'•  lechrucel. 
arurtomic.  and  ananiaimcnlal  Ittcrat  maolaad  Mara  Btt  prugtam 
back  gum  id  n gran  and  tha  tyttam  at  curianlly  t V .rayed  it 
datoibad  lha  ! londa  Currant  tetomea  it  drtcutwd  uarny  atnmatat 
o I tha  puma  available  horn  tha  momantum  Pea  Important 
envum  .mental  ittuat  ara  .aviewed  and  atnmatat  ol  etlecla  ara  »mn 

which  drew  that  lha  ptugem  anil  ham  no  admrta  local  ot  global 
attach  A meant  U S Dapartnmnt  ol  Ene.gy  tpomoiad  Mod.  ol  tha 
hydrodynamic  and  hytkoefwlic  behavior  ol  kay  tyttam  comoonann 
It  date! • trad  In  ihit  murk  thamancal  and  aaparimantal  Mudrak  Am 
dial  lha  cat  attar  y lorbrna  rolurk  »'H  ba  Iraa  ol  admire  viUanonr 
«al  that  lha  pi  uptrend  mommy  rye  lorn  anM  ta  Matte  and  amt- 
dantpad  Finally,  lha  omtall  Cor  ml  * Program  plan  a .....wed  and 
IM,t  ptiatm  Im  lha  datrgn  and  corttUoction  o*  a amall  utr  (11 
m di.melar I piotulypa  ara  ikrcurred  (Aodtml 
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abrorbail  try  kuch  trodrar  rl  rtuy  ara  cunatramad  to  impend  to  tha 
warn,  m a prakcnbad  way  Mara  auratul  dnoata  puttaimg  ruin 
dmnbulrd  around  the  pelaca  ol  a Mammary  cylimAicat  body  ara 
ora  J to  apprormwta  lha  nacattary  bcehty  motion  A ana  huntkadlh 
■cate  modal  ha.  baan  burl  I and  ICkhnl  m a warn  lank,  and  tha  laruMt 
ol  thatr  arpanmtntk  ara  pratanlad  T hay  mdrenta  Ural  undar 
optimum  opwalHtg  cundtlrora  morl  ol  ilia  »»  nkri  t warn  powar  a 
drrotbrd  by  Uw  device  However  hltla  at  thra  prra  appeal  ar 
uant.  work  owmg  to  tha  htclmnal  krtaaa  mharanl  in  koch  a 
t'.uti  reala  modal.  Furthat  arutypk  ot  tha  dau  animatat  tha  a riant 
i>:  lha  turaar  and  altat  takng  thara  mio  account  ligjrta  ara  anwO  at 
tor  Aa  optimal  upa-  anon  ol  tha  modal  at  kuar  law  cundrliun  I hw 
papa*  concludM  w th  a duciwaron  of  tha  piuapactt  lor  liathar 
davetopmant  I Author  I 
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A7937918  Enerqy  afulym  of  wav*  and  tidal  pown.  R 

Harnuin.  K G.  Smith,  and  J.  S Verley  (Sunderland  Polytechnic, 
Sum  Ini  I and,  England).  In  International  Conference  on  Future 
Energy  Concepts.  London.  England,  January  SOFetmiaiy  1.  1979, 
Proceedings  |A79  3784?  15  44)  London,  Institution  of  Electncal 
Enqinems,  1979,  p 422  426  12  refs. 

A methodology  is  developed  lor  energy  analysis  of  wave  and 
tidal  powet  baser!  on  the  concepts  ol  energy  ratio  defined  at  total 
output  over  lifetime  ol  device  divided  by  energy  required  to  build 
the  device  or  ''it  output  of  the  device  over  one  year  divided  by 
energy  requirements  for  one  year's  operation,  and  extraction 
efficiency,  defined  as  total  output  ol  device  over  a season  divided  by 
total  enerqy  incident  on  the  devices  at  that  location.  When  applied  to 
the  Salter  duck,  the  energy  ratio  analysis  gives  a figure  of  13  I 'or  a 
duck  male  of  concrete,  which  implies  viability,  but  a ratio  of  10  1 
for  a steel  duck,  which  is  probably  not  viable  For  a Shaw  two  lias>n 
tidal  powet  system,  it  is  clear  that  the  energy  rei|uirement  of 
construction  will  be  a significant  fraction  of  the  barrage  output,  and 
that  further  work  on  energy  analysis  is  justified  P T H 
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Ocean  wave  power  was  n -stigated  as  a usable  renewable, 
alternative  energy  source  The  results  suggest  that  both  Salter 
cams  and  Cockerell  ralts  can  be  designed  to  convert  wav*  motion 
to  relative  mechanical  motion  and  mechanical  forces  Mooring 
problems  and  costs  suggest  that  Salter  cams  will  be  much  more 
expensive  than  Cockerell  rafts  A major  problem  is  converting 
the  available  mechanical  power  to  a more  useful  form.  le. 
hydraulic  or  electric  power  Upper  limits  on  the  amount  of  power 
that  can  be  extracted  from  waves  were  investigated  along  with 
lower  cost  bounds  qRA 


A7»15908  Ocean  energy  unlimited  0 D Woodhridge 

In  Energy  technology  V Challenges  technology  Proceedings  of 
the  Filth  Conference.  Washington.  DC..  February  27  March  1.  1978 
(A79  15879  04  44)  Washington.  D C . Government  Instituted  Inc 
1978.  p.  664  674.  ' 

An  ocean  swell  and  wave  energy  converter  (OSWEC)  is 
described  The  converter  utilizes  the  vertical  component  ol  wave  or 
swell  motion  by  means  of  a slinky'  coil  attached  at  one  end  to  a 
stahle  structure  ami  at  the  other  end  to  a floating  mechanism 
Current  is  generated  as  the  expanding  or  contracting  coil  passes 
through  a magnetic  he'd  Energy  production  obtained  from  oscillat 
inq  coil  and  fixed  coil  OSWEC  systems  is  determined,  and  a wave 
amplification  OSWEC  system  is  explained  It  is  suqqested  that  a 
3 megawatt  OSWEC  tie  combined  with  i 1 megawatt  solar  energy 
collection  system  in  a 100  mdiameter  complex.  M L 


A 79  72223  Th#  owillatmy  w«t«  column  #f>ngv  (te 

wet  D V.  Evam  (Brnrol.  Univ^nity.  Bristol.  Enqlandl  Institute  ol 
Mathematics  and  Its  April  atmos.  Journal.  vol  27.  Or  19/8.  p. 
473  433  7 refv 

An  expression  is  obtained  for  the  efficiency  of  vea^e  eneigy 
absorption  of  a float  connected  to  a spong^dashpot  system  on  the 
top  of  a column  of  fluid  hounded  by  Two  closely  spaced  vertical 
parallel  plates  or  a narrow  tube  immersed  under  waves  The  method 
makes  extensive  use  of  The  approximate  solution  utmq  matched 
asymptotic  expansions  obtained  by  Newman  (1974)  to  the  cor  res 
ponding  problem  when  the  lloat  spring  dashpot  system  was  absent.  It 
is  shown  that  for  plates  of  equal  length  the  maximum  possible 
efficiency  it  50%.  and  that  lot  the  three  dimensional  case  it  is 
theoretically  possible  to  capture  the  energy  in  a wave  whose  crest 
length  is  creater  than  the  tube  diameter.  (Author) 


A79  14772  0 Salinity  power  station  at  the  Swedish  v.est 

coast  Possibilities  and  energy  price  for  a 200  MW  plant  A T 

Emien  and  S.  Bergstrom  (Gotehnrg.  Universitet.  Gofeborq.  Sweden) 
In  Miami  International  Conference  on  Alternative  Energy  Sources. 
Miami  Beach.  Fla  . December  5 7,  1977.  Proceedings  of  Condensed 
Papers.  (A79  14760  03  44)  Coral  Gables.  Fla  . University  of  Miami. 
1978.  p 887  889 

The  feasibility  of  cnmltucfing  on  the  west  c *ast  of  Sweden  a 
200  MW  salinity  power  plant  ulilizinq  electrochemical  concentration 
cells  is  investigated  Consideration  it  given  to  problems  associated 
with  plant  design,  bmfoulmg.  plant  siting,  the  environment,  and 
energy  costs.  B J 


A79  50891  Wave  power,  progress  and  prospects  8 M 

Count  (Central  Electricity  Generating  Board,  Marchwood  Engineer 
ing  Laboratories.  Marchwood.  England).  In  Conference  on  Envuorv 
me.ital  Aspects  of  Non  Conventional  Energy  Resources  II.  Denver. 
Colo..  September  26  79.  1978.  Proceedings  (A79 50876  2745)  La 
Grange  Park.  III..  American  Nuclear  Society.  1978,  p.  31  3 to  31  33. 
12  refs. 

The  environmental  acceptability  of  wave  power  has  been  one  of 
♦he  maim  arguments  for  proposing  it  as  an  alternative  source  of 
energy  to  both  nuclear  and  fossil  fuels.  From  the  work  described  in 
the  present  paper,  it  appears  that  the  deployment  of  wave  power 
could  have  a varied  impact  on  the  environment  Some  of  the  effects 
S may  be  beneficiary,  some  artversr.  and  to  argue  the  case  for  wave 
energy  on  environmental  issues  alone  wor.Jrf  certainly  he  unjustified 
and  misleading.  Many  of  the  arrpiments  presented  depend  crucially 
on  the  technical  solutions  that  are  l*kel  » to  be  employed  Certain 
effects,  particularly  littoral  drift,  will  he  r-evice  specific,  with  seahed 
fixed  structures  altering  the  wave  climate  more  than  floating  ones. 
Expensive  research  work  is  required  in  vew  of  the  formidable 
technological  problems  which  still  exist.  V.P 


A/940198  0 Power  i *4  . -v  I'omornn  vurface  waves  D 

G Brovin  (Systems  Engineer vn  . *es  .Atlanta.  Ga  ).  O Jones 

( A now  Manor  ."during  Co.  Cjk.  as),  anil  D.  A Guenther 

(Ohio  State  Unrverin,,  .lumhm  a),  t American  Society  of 
Mechanical  Engineers  (nervy  Resourt  es  Tec  hnology  Conference  and 
Exhibition.  Houston.  Tex.  Nov  5 9.  19781  ASMS.  J’ansartxun. 
Journal  of  E nervy  Resources  Technology,  vol  101.  June  1979.  p 
141  144  17  refs 

This  paper  investigates  the  use  of  wave  power  as  a vralile  energy 
source.  A novel  method  for  using  a float  to  capture  tire  power  of 
waves  rs  proposed,  and  the  responses  to  a modeled  smusn»dal  wave 
form  are  analyzed  The  responses  of  the  system,  determined 
experimentally  and  analytically,  are  correlated  to  illustrate  that  wave 
power  can  provide  significant  amounts  of  energy  The  method 
analyzed,  when  employed  on  other  float  devices,  increases  the  energy 
output  of  the  system.  (Author) 

A 7 * 46069  A resonating  transducer  for  the  utiluetion  of 

lea  wax*  energy  E Taschd|ian  Energy  GwmurwriMnj,  vol  4,  no 
4,  1978,  p 393  404  5 fell 

A device  for  the  utilization  of  the  energy  ol  yea  waves  it 
described,  consisting  eventually  ol  a narrowing  channel,  a swimmer, 
a magnetized  lew.*  and  a set  of  transducing  wires  The  whole 
arrangement  is  modelled  upon  and  k analogous  to  the  structure  and 
function  ol  the  mammalian  eer.  It  is  proposed  that  the  e Ire t licit V 
produced  alte  rectification,  be  used  lor  ally  lor  the  electrolysis  ol 
sea  water.  (Authorl 

A784R817  Theoretical  analyses  of  some  simple  wee* 

power  devices  N A Tornqvitt  (Helsinki,  Univeisity.  Helsinki, 
F inland,  International  Journal  ol  f nergy-  Res ran  ft  ml  2.  July  S*|* 
1978,  p,  281  294  14  refs  Research  supported  by  the  Academy  ol 
Finland 

A tbeoietical  analysis  ol  me  hydiortynamir  pioprrties  of  a tew 
ideal  devices  which  utilize  verticd  eneigy  absorbing  plates  is  present 
ed  A proposed  system  which  uses  vertical  elastic  plates  perpmihr 
ular  to  incoming  waves  is  described  The  system  includes  a rather 
immotxl*  wave  reflector  situated  about  a quarter  of  a wavelenyh 
hehtnd  the  first  plate  The  npttmd  force  fietd  is  contested  the 
spectrum  of  appropriate  wavelengths  can  he  hmsdened  by  adding 
more  swinqmq  plates,  so  that  efficiencies  of  80  100%  are  theo.es  i 
calfy  attainable  for  a wavelength  spectrum  extending  over  an  nrrtei  o! 
magnitude.  M I 

A79  14773  0 Useful  power  from  ocean  waves  M Sen*,  In 

Miami  International  Conference  on  Alternative  Eneigy  Sources. 
Miami  Beach.  Fla..  December  5 7.  1977.  Proceedings  ol  Condensed 
Papers.  (A79  14760  03  44)  C«a1  GatiHs.  Fla  . Un.veis.ty  of  Miami 
1978.  p 895  902 

Requirements  for  an  ocean  warn  power  qrnriatoi  are  stipulated 
and  a novel  concept  to  meet  those  lequit  ments.  based  on  submeigrd 
pressure  t.ansilucer  system,  is  described  and  discussed  A comparison 
between  solat.  wind  and  ocean  wave  eneigy  density  is  given 
Calculations  lor  24  hour  periods  indicate  that  ocean  wave  eneigy 
pnsesses  the  highest  energy  density  per  umi  area  seven  times  mine 
than  solar  enerqy  under  average  conditions.  (Authoi ) 
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ABA  . A • t riot 

ABS:  a_  a source  of  electricity  wave  power  Has  two 

d I ; t i nc t l v e features,  one  favorable  Its  good 
seasonal  cor,-elat  Inn  . t li  oetsanrt  - aim  one  u ifa  orable 
■ its  unpredictability  Data  'n  wave -power  was 
Coi.it> ' ned  w i tn  a previously  developed  mo  Jo  i of  seasonal 
and  d » ur  na  I variations  in  •loutcic i ty  supply,  using 
Mon  t e - Car  I o n.o  t neds  . to  calculate  t Ne  eilect  of  wave 
power  upon  the  load-duration  Curve  and  fence  upon  tf.a 
electricity  supply  as  a whale  It  secn,'»  fro"*  thw 
results  that  while  a small  wave  power  p>  eg  a.,  could 


usefully  have  a hiyh  power  cutoff  so  as  to  use  the 
power  available  in  winter  storm  surges,  any  program 
designed  to  mal.e  a substantial  contribution  to 
electricity  supply  would  have  to  concentrate  on  cheap 
arvi  reliaialo  delivery  or  the  po»c  available  below  a 
guite  low  cutoff  (dpprodratoly  25  Kw/ml. 
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M.  F.  McCormick 

Ocean  engineering,  Vol . 5,  No.  2,  April  1978, 

p.  67-74. 

Abdrart  A theoretical  expression  of  ihe  wave  power  striking  a rectilinear  array  of  wave 
eneigy  cm  vert  ion  devices  in  a random  sea  is  derived  The  theory  is  then  applied  to  a linear  array 
which  is  I km  in  length  For  purposes  of  illuslralion,  Ihe  Pierson  Neumann  James  directional 
spectrum  is  used  to  represent  the  random  sea.  ('omparison  of  ihe  results  obtained  hy  using  tlic 

,|’r,rSCnl  h°^r  Wl,u  ,hOSC  °blJ,ncd  from  ,hc  Previously  accepted  theory  shows  significant 
di  lereiu.es  I irsl  ihe  nuxiinum  available  power  picdicled  by  Ihe  present  theory  is  75*'  of  that 
predicted  by  ihe  former  theory.  Secondly,  power  transmission  is  prcdiclcd  when  the  wind  direc- 
tion and  the  array  axis  are  parallel,  whereas  no  power  transmission  was  formerly  predicted 

lor  this  condition. 


ON  THE  DYNAMICS  OF  WAVE- POWER  DEVICES,  by  B.  M. 

Count . 

Proceedings  of  the  Royal  Society  of  London,  vol.  3^3 
no.  1715,  November  1978,  p.559-579. 

The  performance  «*f  a Hash  of  wave- power  devices  is  studied  theoretically 
by  generalizing  the  known  theory  of  ship  dynatnies  with  which  there  is 
good  agreement  with  experiment.  The  extensions  to  the  existing  theory 
int  induce  t he  new  feat  uresof  asymmetry  and  art  irulat  ion  common  to  many 
proposed  wave  energy  convertors. 

Results  are  presented  for  two  different  devices  and  a comparison  is 
made  tietwecn  them.  The  |s-t formatiee  calculations  correlate  very  well 
with  the  available  rx]icriiiicntal  evidence  and  moreover  it  would  ap|>car 
that  the  two  types  of  device  considered  in  this  paper  are  eomjmrahle  in 
their  potential  ojicrating  elTieieneies  if  appropriate  scales  are  chosen. 

'The  Salter  duck  and  a two  ] sin  toon  system,  semi  elliptical  in  cross 
section  and  hinged  at  its  centre,  constrained  to  move  only  in  the  mode 
in  which  energy  is  ahsorls-d,  appcnrlo  lie  equivalent.  Both  structures  are 
designed  such  that  when  forced  to  move  in  their  absorbing  mode  they 
generate  waves  in  one  preferred  direction,  the  pontoon  design  relying  on 
the  use  of  a shallow  horizontal  breakwater  in  the  rear  of  the  moving 
structure  whereas  Salter  has  used  a shorter  deeper  structure  which  looks 
almost  cylindrical. 


THE  ISAACS  WAVE- ENERGY  RIMP:  FIELD  TESTS  OFF  THE 
COAST  OF  KANEOHE  BAY,  HAWAII,  by  Gerald  L.  Wick 
and  David  Castel. 

Ocean  Engineering,  vol.  5,  no.  4,  August  1978,  p.235- 


"~T'  p T ' , on  * w«'C-|x>wcr  pump  showed  that  the  Sample  slew*.  cu..- 

iik ulus  could  extract  several  orders  ol  magnitude  more  power  I uriher  research  needs  tofx' 
JESS  Pf0,0,>PC  Thc  -~H,  of  the  power  to  ,he  slu“  s.,11  ,Sc  M £ 

A by-product  of  the  opo  alien  ot  the  pomp  is  nutrient  rah  water  riinaiiil  from  ihe  bottom 

lhaMhc  wat  ol  "Tr  *"  P“‘"PCd  fr0nl  *** " " **••'•»*  «•">  ••  vmiUi  design 

^ ilLT  ? **  Pumpcd  from  'M"  fl  whcic  the  water  ,s  ocher  .n  nutrients  1 h.s  wale, 
tt>uld  then  he  used  to  stimuUle  thc  growth  of  marine  plants 
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ENERGY  CONVERSION 

MINS:  / CAMS/  COST  ANALYSIS/  ELECTRIC  GENERATORS/ 
HYOROOYNAMtCS/  MOORING/  OrFSHORE  PLATFORMS 

ABA:  GRn 

ABS:  The  experiments  were  carried  out  with  a model  cam 

placed  in  a wave  channel  and  In  a towing  tank.  The 
tests  In  the  towing  tank  were  with  a floating  rnot'el  to 
Simulate  ocean  Conditions.  The  results  Indicate  that 
the  Salter  cam  was  capable  of  extracting  much  of  the 
energy  In  regular  waves  and  contirned  Salter’s 
findings.  From  the  engineering  evaluation  It  was 
concluded  that  there  are  major  unsolved  problems 
associated  .mainly  with  the  moor  I no  system.  The 
predicted  cost  of  electricity  brouqht  to  the  store  was 
much  higher  than  costs  predicted  lor  more  conventional 
methods  of  electrical  power  production  during  the 
1990’s. 
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UTTL:  A wave  activated  electric  generator  water*  toe 

energy  conversion 

AUTH:  A/0MH0LT.  T.  PAA  A/lA’arlttme  College.  B>  onx  . NY.  I 
In:  Oceans  '78  The  ocean  challenge:  Proceeding'.  Of 
the  Fourth  Annual  Comb t ned  Conf er eocc . Wash • i ot my . 

0 C , Septertjer  6-8.  1*178  IA79-27376  ip-4pi 

Washington.  D.C..  Marine  Technology  Society  No  York. 
Institute  of  Electrical  and  Electronics  Coginnc’s. 

Inc. . 1978.  p.  585  589. 
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SOURCES/ ’WA1ERWAVE  ENERGY  conversion 

MINS  / BUOYS/  CLEAN  ENERGY/  ENERGY  CONVERSION  Er  f It  I ENCY/ 

energy  technology 

ASA:  (Author) 

ABS:  A large  number  of  devices  have  been  pi  opcSrU  '» 

extracting  energy  from  ocean  Surface  waves  This  paper 
proposes  yet  another  which  operates  on  the  same 
principles  as  altei  wt1'  ; current  generator*.  Tn> 
device  forms  a two  degree  of  freedom  mechanical  'ystem 
producing  power  hy  e let.  I ro- magnet  1 c Induction.  T»*e 
eauat Ions  governing  the  system's  motion,  as  well  as. 
the  rate  of  Dower  generation  IS  presented.  These  are 
Solved  in  a special  c.i'-e,  which  for  a typical  set  of 
operating  conditions,  lead  to  energy  extraction  from 
the  waves  of  35  percent . 


POWER  FROM  SALINITY  GRADIENTS 

Gerald  L.  Wick 

Energy 

Vol,  3,  no.  1,  February  1978, 

p.  95-100. 

A blind— A large  lource  of  energy  cxlMl  al  Ike  mlerface  between  water  bodiei  of  diflerenl  salinities  Two 
technique',  prenure  retarded  oimotn  and  reverie  eleclrodialyiil.  appear  lo  be  promning  enlreei  mlo  Ihtt 
energy  wince  Allhough  the  preient  coal  of  membrane'  luilahle  lo  then  method'  ii  loo  high,  a reieai.h  and 
development  effort  'hould  make  ihn  aalinily  r»4wnl  energy  competitive  with  other  energy  aourcev 

WIND,  WAVES  AND  TIDES,. 

Engineering,  vol.  218,  no.  12,  December  19T8»  p. 131$- 
1321. 

Two  symposia  were  organised  by  BMRA  Fluid  Engineering  during 
August  and  September  1978  The  first  dealt  with  wave  and  tidal 
energy,  the  second  with  wind  energy  systems  This  article  sum- 
marises some  of  the  work  reported  at  the  symposia 
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UTTL:  ColO  vnater  transport,  (.old  water  piin  . unci  deep  watwr 
mooring  line  analysis  • A parametric  approacn  • • lor 
Ocean  Thermal  Energy  Conversion 

mUFH  . A / LITTLE.  T.  E PAA:  A/  ( Most  Inghouse  Electric  Corp., 
Annapol Is.  Md . I 

In  Annual  Conference  «>n  Ocean  Thermal  Fne.  rj/ 
Conversion.  4th.  New  Orleans.  La  . t’uicn  22-24.  1977. 
Proceedings  IA78- 33301  13-441  New  Orleans.  University 
of  New  Orleans.  1977.  p V-40  to  f -<a 

MAdS:  /-COLO  WATER/  MOORING/ -OCEAN  CURRENTS/ 'OCEAN  THERMAL 

energy  conversion/ -of i shore  energy  sgukccS, -pi pls 
( TUBESI 

mins  / CONCRETES/  COST  ANALYSIS/  ENERGY  TECHNOLOGY/  GLASS 
FIBER  REINF0HCCD  PLASTICS/  OFFSHORE  P LAI F ORMs/ 
PRESTRESSING/  steels 

ABA  I Author | 

ABS.  the  successful  implementation  of  tr.e  or.  ran  t her.  a I 
power  plant  is  clepi-noenl  upon  tr.e  technical  and 
ecnncmic  feasibility  of  transporting  large  volumes  of 
cold  water  from  sou  depths  o:  aOO  mottrs  o>  mure, 
through  suitable  duel  mo  to  me  power  plant 
condense.'S.  In  addition,  p tant /pi  a t f o- m station 
Keeping  must  p-j  provided  by  a moo  ' I hr  i .irraugon  i nt 
and/or  by  ur-e  of  dynamic  positioning  Highlights  of 
the  analysis  and  evaluation  of  the  cold  water 
transport,  cold  water  pipe,  and  deep  water  injuring 
I tries  arc-  provided  wi  lli  a view  toward  lodging  the 
inpact  of  th*se  subsys it-Mt.  on  the  ovciall  OlEL 
p I an  t /p  I a t f orm  conc«.pi  «.no  to  p:  ovule  ah  c-.lin.aie  of 
material  and  construction  cost.  Selected  Paramderw. 
issues,  and  evaluation  criteria  are  used  lu  assess  the 
merits  of  candidate  subsystems  over  a rc-ngc-  of  .-lent 
size  from  ICO  MWe  to  ldt-0  MWe  net  output  Pt.wc'i 

T»t 
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Offshore  and  tinder  ground  power  plants. 

Robert  Noyes,  Fd. 

Noyes  OatA  Corp*  1977. 
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UTTL:  Energy  from  ocean  surf ate  waves 

AUTH:  A/FAN  ICKER . FI.  N.  PAA  A/(Mobtl  Research  and 
Development  Corp..  Dallas.  Ten.) 

In:  Ocean  energy  resources;  Proceedings  of  the  E-'ergy 
Technology  Conference.  Houston  Fen..  September  IB  73. 
1677.  (A7B-10B5I  01-44)  New  Yotk.  American  Society  of 

Mechanical  Engineers.  I!»77.  p 43-67. 

MAJS:  /»0CE  AN  SURFACE/ ’ SURE  ACL  WAVES/ * WA TERWAtfF  ENERGY 
CON/'  RSI  ON 

MINS:  / BUOYS/  EtECFMC  POWER  PLANTS/  ENERGY  01  ST  R 1 BUT  I f q 

ENERGY  TECHNOLOGY/  FEASIBILITY  ANALYSIS/  HYDROE  LE  C : R 1 C 
POWER  STATIONS/  ME  1 EORO tOGI CAE  PARAMETERS/  NOR T HERN 
HEMISPHERE 

ABA:  (Autnor) 

ABS:  A quantitative  estimation  of  the  energy  present  in 

ocean  waves,  and  a review  of  the  techniques  for 
utilizing  wave  energy  are  presented  Computations 
based  on  climatological  data  for  trie  Nortnern 
Hemisphere  show  that  wave  energy  Is  maatmian  at 
mid- Fat  I tudes  and  at  longitudes  towards  the  Eastern 
ena  of  the  Atlantic  and  Pacific  Ocean  basins.  The 
total  wave  energy  present  In  the  world  oceans  at  12 
noon  GMT  on  October  2 '97S  Is  found  to  be  BOO  ■ *0  to 
the  15th  power  J.  Wave  ■ nergy  It  estimated  to  be- 
renewed  at  the  rate  of  <0  to  the  12th  to  10  to  If* 
13th-power  watts,  about  the  present  level  of  wo»  Id 
power  consumption.  The  techniques  for  converting  *ave 
energy  for  use  vary  wid<  ly  In  scepe . The  P>o<>o?cd 
sih.»rc»s  include  propulsion  scfiemcs.  Luoy  Power  supply 
devices,  off  shore  power  plants  and  snore-based  power 
stations.  The  technical  and  economic  feasibility  of 
uttlt/lhg  wave  energy  i-  disoussea. 


J...)  uuudic  scuon  lurtoKMnlw.  McCor- 
midi,  ME,  Hall,  R L , Bui  worth.  C E (Enviroameaui  Protection 

M^AOI  °<,1Ver'  C°*°  (USA,)  11  Nov  1,74  >2p  NTIS.  PC  A02/ 

P»ien«  applicaton  PAT-CL-60-62 

A double  action  turbogenerator  for  providing  energy  uaing 
unuauidal  energy  produced  by  ocean  waves  is  proposed  First  and 
second  turbines  arc  mounted  on  a common  shah  and  positioned  m 
separate  hoiuonlal  tubes  An  air  chamber,  which  is  subjected  to 
ocean  waves,  alternately  applies  pressure  lo  one  horizontal  lube  and 
thee  a vacuum  lo  the  other  honzonlal  lube  to  dnve  the  turbines  A 
paw  of  ratchet  joints  are  provided  lo  piever*  the  outputs  of  the  two 
turbines  from  acting  against  one  another  (Author) 


WAVE  POWER  TAPPED  BY  NODDING  DUCKS 
David  Scott 
Popular  Science 

Vol.  211,  no.  5,  November  1977, 

p.  16-18. 

The  energy  in  a one  meter  wave  f>ne  promising  answer,  put  forth 
front  off  (ireat  Britain’*  Atlantic  by  Andrew  Salter,  of  Scotland'* 

mast  could  supply  the  electric-  I'dinburgh  University,  uses  shaft- 

power  needs  of  12  homes  A P'voted,  cam  shaped  floats  to  drive 

one-kilometer  front  could  deliver  hydraulic  pumps  They’re  called 

enough  power  for  a town  of  "nodding  ducks”  because  of  their 

*5.000  But  how  can  this  vast,  birdli!-e  profile  and  the  way  they 

clean,  abundant  energy  be  har-  f«h  in  the  waves  [PS,  May  "75 

nessed9  p.  68], 

13317  WAVE  PUMP:  WAVE  ENERGY  TO  CURRENT  ENERGY 

KPV  WORDS  Breaking  Energy  conversion:  Pomps.  Wave  action,  Wave 
enrrgy:  Waif  propagation;  Waves 

ABSTRACT  The  Wave  Pump  converts  nave  energy  to  current  energy  untiring  the 
momentum  of  naves  which  are  close  to  or  at  the  breaking  stage  To  improve  the 
efficiency  of  the  Pump  *•  that  even  smaller  naves  become  effective,  naves  are 
concentrated  in  a funnel  Funnel  geometry  therefore  is  an  important  parameter  So  is 
the  wave  height  ovet  depth  ratio  The  effectiveness  of  the  pump  is  not  reduced  even  if 
the  direction  of  wave  propagation  deviates  l appro*  10"  from  the  centerline  of  the 
pump  The  efficiency  of  the  pump  may  he  further  improved  hy  the  installation  of  a 
ramp  at  the  entrance  to  the  discharge  channel  The  pump  has  been  thoroughly  tested 
by  hydraulic  model  tests  The  first  prototype  was  built  at  the  Palmas  Del  Mar  marina 
on  Puerto  Rico  as  a flushing  device  in  a low  tidal  range  area  It  has  been  in  operation 
for  appros  2 yr  The  pump  is  also  useful  for  flushing  of  ice  in  arctic  waters  It  may  be 
used  as  an  energy  producing  device  on  a modest  scale 

REFERENCE  Broun.  Per  Mnller.  and  Viggosvm.  fitsli,  "The  W'ave  Pump 
Conversion  of  Wave  Energy  to  Current  Energy."  Journal  of  the  Mj/rrujy,  Port. 
Coatt.il  and  Ocean  /Jo /non.  ASCE.  Vol  lot.  No  WW4,  Proe  Paper  13317, 
November.  1977.  pp  449  469 


A 77  4*34*  Oeaan  ana  pamm  I.  Glandanning  (Central 

Elaetricity  Generating  Board.  Matchwood  Enginae/mg  laboratories 
Sour  hemp  ton  England)  Applied  Energy  rot  3.  July  1*77  p 
197  m 31  raft. 

The  potential  of  wave  power  and  some  of  the  more  prom  nog 
methods  of  her  nesting  it  ere  discussed  with  attention  to  the  wave 
energy  arriving  on  the  west  coast  of  the  United  K.ngdom.  Unresolved 
technical  and  engineering  problems  are  examined,  end  the  impact  of 
were  power  on  the  environment  it  considered  Oeta  on  wave  power 


and  Its  variability  are  eipplied  Ir  n auggevted  that  wave  power  could 
be  exploited  To  mn verve  fossil  fuels  but  is  unlikely  to  be  competitive 
with  nuclear  power  y . 
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Ocean  Wave  Power  Converter* 

C W Snoek.  K C Waits  . . . ^7  35 


NTH  11*0*4  Open  Unnr  Milton  tEngtend) 
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As  e source  of  efectnedy  wave  power  net  two  distinctive 
feeturea  one  favorable  its  good  seasonal  correletnn  with  demand 
• end  one  unfavorable  its  unpredvctsbvtity  Date  on  wave  power 
wee  combined  with  e prewouefy  developed  model  of  seeeonef 
end  diumal  tensions  m electricity  supply  uemg  Monte  Carlo 
methods  to  calculate  the  effect  of  wave  power  upon  the 
load  duration  Curve  end  hence  upon  the  elective ity  euppty  ae  a 
whole  It  seems  from  the  results  that  white  e erne*  wave  powe* 
program  could  ueefuBy  have  e hvgh  power  cutoff  so  es  to  use 
the  power  eves  able  in  Winter  storm  surges  any  program  design  sit 
te  make  e eubatemiaf  cocrt’buhon  to  alactncity  supply  would 
have  la  cone  ant  rate  on  cheep  end  rehebSe  defwery  of  the  *aee 
ev enable  below  e ourte  tow  cutoff  lepp'oevmataly  7ft  kW/mt 
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From  Royal  Society  of  Arts  symposium  on  rmswiMr  »nrrM 
London.  England  (16  Jun  |7<P  renewable  aoorce. 

rwed  04  ,ht  available  from  ocean  waves  are 
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MAJS  /-ENERGY  TECHNOLOGY/- T I OE  PoWf  RED  GE  f.E  Hi  TOPS/  * 

W AT  f PMAVE  ENERGY  CONVERSION 
MINS  / COST  ANALYSIS/  ENERGY  STORAGE/  TLYuMELLS 

ABS-  The  feasibility  of  obtaining  electric  pose.  from  oc««n 
divtu'tonces  such  as  tawes . swells.  *>»*<*  s • 

examined.  A basic  conversion  systt«  ot  ire  c,ui.!e 
act.no  type  lie.,  both  the  >*.ar o and  downward 
mot  I ons  o*  the  barge  arc  converted  into  energy  I tA 
be  -cr  lbe-d . A mathen.at  I cat  treatment  of  the  notion*  IS 
presented,  and  some  cost  estimates  are  given. 
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UTTL:  Solar  t hert.ioe I ec 1 r t c energy  conversion 

AUTM:  A/rE'.CON.  0.  K..  B/jAYAOEV.  T.  S PAA  : e/(  olar 
Erirr/jy  Research  Institute.  Golden.  Cole,  i 
In  Intersociety  Cnory,  Conversion  Engineering 
Conference.  I4in.  Boston.  Mass..  Acquit  S-IC.  1979. 

Rr<  frtdlng:  Volume  2 IA79-51726  23  44<  W..5  h I net  on  . 

DC  American  Chen  I cal  Society.  I«»7&.  p.  :029-lB29 

majs  /-oce nt  thermal  energy  conversion/ •soils  energy 

CL  NVE  PS  I ON  / • SOLAR  PONDS  IHEAT  STORAGE )/-THc  RV  lEtECTRIC 
GENERATORS 

WINS.  / Cl E AN  ENERGY/  ENERGY  TECHNOLOGY/  IRRIGATION' 
TECHNOLOGY  UTILIZATION 

ABA  : I Authf-r  ) 

ABS:  The  use  of  thermoelectric  energy  conversion  for  solar 

rpr>i  lea:  ions  Is  rcex.wmcrt  in  the  licht  of  recent 
i mprovement  s in  t hrriroe  tec  t r I c materials  and  the 
possible  coi.pl  ing  to  economical  solar  collectors. 

Solar  thermoelectric  energy  conversion  is  shown  to 
have  several  technical  and  possible  economic 
advantages  in  applications  which  ma^e  use  of  low  cost  ’ 
solar  collectors  with  inherent  thermal  sto  age  such  as 
sola'  p^tid-,  an}  oc*  an  thermal  gradients.  The  technical 
advantages  Include  syst'rn  simplicity,  modularity, 
mass  • pr  nciuc  lb  I I 1 1 y . lono-llfe.  high  reliability  and 
low  maintenance  requirements.  Correiay  economic 
advantages  include  the  ooten’ial  low  cost  j» 
mass -product  Ion.  low  f I > ed  charge  rate  I as-  .jm i r.g 
I one  - term  depreciation).  high  availability  factor,  and 
low  r -pe  ration  and  mint*  nance  costs  T.-.o  particular 
applications  are  dt sens'ed  - an  agricultural 
Irrigation  system  using  a solar  pond  rol  Ifr-.tcr  and 
thermoelectric  powered  pump,  and  a large,  base  load 
cccan  thermal  energy  conversion  systcr  using 
thermoelectric  converters.  Preliminary  cost  estimates 
indicate  that  such  apo I teat  Ions  may  be  economical. 


L 


GRADIENTS 


79A43793*  ISSUE  20  IAGE  3778  CATEGORY  44 
79/00/00  6 PAMS  UMC  LASS  I f IED  PCCUVENT 
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In:  Ocean  tfrorirai  cue1  j.  for  the  PO's:  Cccan  The:  -al 
Encrgy  Conversion  Conference.  bth.  Washington.  0 C 
June  19-22.  1979.  Preprints.  Volume  1.  (A79-4577f> 
20-441  Laurel.  Md . . Johns  HopM  ns  university.  19/9  p 
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ENERGY  CONVERSION/- P0WI  » Ef  f ICI  Ef.'CY/- TuRBOGEnEPA  OPS 

MINS:  / AYIAL  FLOW/  CASCADE  MO*/  DESIGN  ANALYSIS/  ECO- 

FACTORS/  If.lET  FLOW/  OPTIMIZATION/  ROTOR  BLADES 
( TUROf/MACHINEPY  I 

ABA:  (Author) 

ABS:  The  need  for  an  amnon*a  turbine  with  maximized 

efficiency  over  the-  c-prcted  range  of  ooeratlon  was 
determined  during  OfEC  10  VWe  net  rower  system 
optimization  studies.  It  was  d-termtnod  that  for  every 
extra  KW  croduced  M *<v..  wo"th  cxcc-ndlng  Si  .0C0  ir 
plant  cost.  Specific  rppt teat len  o*  state-of - toe  art 
hardware  de-.lgus  were  ned  to  assjre  that  the 
efficiencies  determined  were  rca 1 1 zeble . The  turbine 
aerodynamic  design  considered  axial  flow  and  radal 
Inflow  turbines,  single  and  double  flow  designs,  ar-1 
variations  in  the  number  of  staoes  and  base  aia«  :rs. 
Consideration  was  Given  to  the  turf  ine-ger.cratcr 
control  scheme  and  specific  ao-as  of  the  turbine 
mechanical  design  Such  ns  the  bi.-ide*.  seats  and 
bearings.  The  optimum  design  It  a four-stage  axl.-.l 
Flo*  double  flow  turbine  directly  connected  to  a four 
polo  60  hertz  synchronous  gerrrator.  The  effre  ency  c * 
the  double- flow,  four  stage  design  is  more  than  two 
percent  higher  than  a one-stage.  S'ngte  flow  drst.jn 
with  diffuser.  This  Is  clue  to  the  latter's  Inherent 
very  hlgn  exit  velocity.  Adnillciai  optimally  de.igncd 
stages  can  wire  efficiently  r>vo»cr  this  energy  than  a 
dlff-j-.er.  Variable  nozzles  for  the  first  stage  a e 
utilized  for  power  maximization  at  cff-nominal 
con.il  1 Ions . 
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UTIL:  An  onun  cycle  approach  to  otea”  tnc-mal  energy 
conversion 

AUTH:  A/R I T LAND . P D.;  8/COfFAY.  B FAA  B/ (West  :n  ihcus® 
Electric  Corp..  Steam  Turbl ne -Generator  Technical 
Operations  01  v . Lester.  Pa  I 

In:  Intersoctety  Energy  Conversion  Engineering 

Conference.  14|h.  Boston.  Mass  . August  5-10.  19/9. 
Proceedings.  Volume  I.  iA79 -51720  23  441  tfashlngtcn. 
O.C..  Amor  i can  Chemical  Society.  157-3,  p.  195-202. 
majS:  /-Electric  power  planis/'oce ah  thermal  energy 

CON VE  RS I ON/ • T ME  R MOD Y HAM  I C C YC  Lf  S 
MINS:  / CO  (DENSE RS/  DESIGN  ANALYSIS/  ECONOMIC  FACTORS/ 

ENERGY  TECHNOLOGY/  MEAT  EXCHANGERS/  TEMPERATURE 
GRADIENTS/  TURBOGENERATORS 
ABA:  (Autncr) 

ABS:  A dOjlgn  for  an  open  cycle  100  Ww  electric  net  o can 

the  ma  I energy  conversion  plant  is  Oescr  i Ded.  In  tins 
system  flashed  seawater  Is  used  as  the  working  fluid 
without  resorting  to  an  I n tcriwdi at e working  fluid  as 
Is  used  in  the  closed  cycle  power  system  options.  Tne 
design  makes  use  of  an  ocean  platform  as  Integral  part 
of  tne  power  system.  A large  diameter,  low  speed 
turbine  with  lightweight  blades  is  used.  The  large 
quantities  of  nonconcer.slblcs  require  a special 
approach  to  the  dc-.  I go  of  condenser  and  venting 
systems.  The  use  of  cither  direct  contact  or  surface 
condensers  Is  possible  with  a potential  of  fresn  water 
production  wt tn  the  u^e  of  surface  condensers. 
Attention  Is  paid  to  hull  stability  tc  allow  tne  u-.e 
of  barometric  principles  for  fluid  handling.  The 
design,  economic,  and  i nst tut  lone  I Issues  relevant  to 
commercial  I zat Ion  are  also  discussed. 


Ahslctt!  I he  tolar  thermal  energy  stored  in  hydntrlei  trii  reservoir  thernnn  lines 
it  eery  large  and  greatly  ett  reds  the  gravitational  hydntenergv  oj  the  surf  at  r teller, 
even  after  limitations  anting  from  the  seiond  latv  of  thermodynamn  » have  been 
taken  into  at  t ount.  Greatly  enham  ed  pott  er  produt  lion  < an  he  obtained  at  prevent 
hvdroelet  Iru  / at  iltllet  tj  heal  engines  are  adapted  tit  etploil  this  large  thermal  ener- 
gy resourt  e 


B0 A I 7 1 35  ISSUE  4 PACE  625  CATEGORY  44  79  to  GO 

B PAGES  UNCLASSIFIED  DOCUMENT 
UTTL:  Ocean  thermal  energy  conversion  /GTEC/  - Social  and 
environmental  issues  . 

AUTH:  A/ LAV  I , A..  B/LAVi . G H.  PAA  A/I Carneg te -Me  I Ion 
University.  Pittsburgh.  Pa.):  B/IER0I.  Inc.. 

Pi  ttstiurgh.  Pa.  ) 

(United  Nations  University.  East-West  Center. 
International  Institute-  for  Applied  Systems  Analysis, 
and  University  of  Hawaii.  Conference  on  Non-Fossi I 
Fuel  and  Non-Nuclear  Fuel  Energy  Strategies.  Hon  lulu. 
Hawaii,  dan.  9-12.  1979.)  Energy  IUN| , vol.  4.  Oct 
1979.  p 833-840 

MAJS:  /’CLEAN  ENERGY/ 'ENlRqY  TECHNOLOGY /• ENV 1 RONMENT  E-FEcTS 
/•OCEAN  THERMAL  EN1RGV  CONVERS I ON/*  SOC I AL  FACTORS 
MINS:  / ECONOMIC  FACTORS/  GOVERNMENT.  INDUSTRY  RELATION  / 

INTERNATIONAL  TRADE/  ISLANDS/  JAPAN/  UNITED  STATES  OF 
AMERICA 
ABA:  A.L.M. 

ABS:  Economic,  social  and  envi  roomer.*..  I Issues  m t-o 

commercial  I zat  Ion  of  OTIC  are  adurcssco.  assum  rt  > 
technical  feasibility  and  cost  competitiveness.  «» 
least  In  certain  areas.  The  rarket  potential  of  0TEC 
on  U.S.  islands  and  in  near-shore  regions  of  the 
mainland  Is  assessed  and  the  economics  of 
commercialization  are  considered  It  is  conclude!  tr_» 
the  ortvate  ownership  of  OfEC  plarts  and  facll  t is 
not  likely  without  government  financial  incent  v 
and  the  nature  of  poi&itle  Incentives  is  outline: 
Environmental  problems  of  0TEC  are  discussc-d.  nori-ig 
ocean  water  mixing,  chemical  leakages.  C02  relay 
from  deep  cold  water  and  the  presence  of  large  n<Mite»  s 
of  plants  and  electric  rabies,  and  institutional 
questions  of  baseload  OTEC  plant  licensing, 
regulation,  world  market  impact  at  a labor  requ  r runts 
are  considered.  It  Is  concluded  that  OTEC  represent:.  « 
beneficial  long-term  option. 

IS  THS*E  A CHANCE  FOR  OTEC?,  Gordon  L.  Bigger 

Astronautics  & Aeronautics,  v.17,  no. 11,  Nov.  1979» 
p.36'  7- 

Steady  growth  of  the  technology,  the  design  plans 
for  pilot  plants,  and  industrial  readiness  all  argue 
the  field  verges  on  a breakthrough. 


THERMOCLTBES:  A SOLAR  THERMAL  ENERGY  RESOURCE  FOR 
ENHANCED  HYDR0ET J3CTRI C POWER  PRODUCTION,  by 
J.  L.  McNichols,  and  W.  S.  Ginell. 

Science,  vol.  203,  no.  U376,  January  1979,  p-  167-168. 
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UTTL:  OTEC  1 00  - A we  alternate  power  s/stcrs  study 
AUTH:  A/RABAS.  I.  0.:  B/WITIlG.  J : C/f  INGTERWALO!  4 r. 

PAA ; B/I westl ngnouse  Electric  Corp  . Steam.  Turbine 
Gene  ntor  Technical  Oprrat Ions  Civ.,  tester.  Pa.  I 
C/I9/<kerh.  M and  Wlilr.mn,  T >c  . lie**  York.  N.V.) 

In:  Ocean  ther-iat  i i.cm*  for  the  PC's.  Otcan  Therm.,  1 
Ene'gy  Conversion  Conference.  f>th.  » asr i ngion . 0 C . 
dune  IP-22  1979.  Prei-.mts.  Volume  I.  (A79-4S77C 

20-14)  lau,  el  . Md  . Johns  Hopk  • ns  University.  19/9.  p. 
7C  - 1/1  to  7C  V/13. 

MAdS:  /•ELECTRIC  POWER  RlANlVGCEAN  THEPVAL  ENERGY 
CON  VE  RSI  ON/  • THE  R*/0C'  f NAC  i C CYC  LES 
MINS:  / AMMON  I A/  COST  ANALYSIS/  ENERGY  CrNVERSICN  EFFICIENCY 
/ ENERGY  TECMNOLOGf  / HI  AT  F./CHINGSL  S/  S'  STEMS 
ENCI'.EERII.G 
ABA:  A . T . 

ABS:  The  results  of  cost  studies  for  the  open  and  hyOrlo 

OTEC  cycles  are  summarized  and  cost  conparlson  d<  tr^rn 
those  cycles  and  the  previously  analyzed  closed  cycle 
Is  presented.  The  major  result  of  those  studies  is 
that  the  open  cycle  OTEC  power  systems  are  feasible 
and  have  a lower  capital  cost  than  the  ammonia  Cl r sc 2 
cycle  system,  and  that  the  h,t>rld  power  system  Is  net 
cost  effective.  The  high  steam  turbine  cost  of  the 
open  cycle  system  was  solved  with  fiberglass  blades 
and  a fabricated  disk,  and  the  removal  of  large 
Quantities  of  dissolved  gar.es  In  seawater  was  resolved 
by  the  use  of  high  efflclenry  a*ial  compressors  and 
Intermediate  af ter-condrnsers  The  open  cycles  have 
ad' antages  of  reduced  biofoul'ng  ard  corrosion  and  the 
compere  la  I potential  of  water  production.  Existing 
multistage  flash  evaporator  saline  water  conversion 
technology  Is  the  basis  for  the  open  eyrie  flash 
Chamber  design,  and  the  resulting  power  module  designs 
are  slnqle  vacuum  housings  containing  all  components. 

OCEAN  THERMAL  ENERGY  FCR  THE  80'S. 

Gordon  L.  Dugger. 

AIAA  Student  Journal,  vol  17,  no  2,  Sunmer  1979* 
p.  lit- 19. 


Scivniv  onc  percent »»/  the  earth  ’%  turfoce  it  covered  hr  water.  Jim  article 
Preterm  an  tn -depth  lortk  at  pretent  and  future  plant  in  horne  t a powerful 
tonn  e ol  enertte:  mean  wave*  ami  currentt 
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UNCLASSIFIED  DOC  lit*  NT 
UTTL:  OTEC  - Solar  energy  from  the  S'’a 

AUTH:  A/OOUGIASS.  R.  H. . jr  PAA : A/| few  Defense  and  ‘pare 
Systems  Group.  Systems  Engmeei  Inc  and  Integration 
01 v..  Redcndb  Eeach.  Calif  I 
Quest  . vol.  3.  Autumn  1*»79,  p.  3-29. 

MAJS:  /•FICCTRIC  POWER  PI  AN  I 0/ 'OCEAN  THERMAL  ENERGY 

CONVERSION/  RA'.KINl  CYCIE/-SEA  WATE  R/ *S3t  A9  ENER.V 
CON /IRS  10N/  • SYSTEM1,  ENT.  iN(  ERING 
MINS:  / COLD  WATER/  ENERGY  TECHNOLOGY/  HAWAII/  HEAT 

EXCHANGERS/  OCEAN  SURFACE/  OPT  I MI Zl T I CN/  SURFACE 
TEMPERATURE/  SYSTEM  1 1 f ECT I Vf N’  SS/  TURBINE  UMPS 
TUROOGCNERA TORS/  WATER  TEA**  EPATURC 
ABA:  J.P.B. 

ABS:  The  principles  and  history  of  ocean  thermal  *n-rt  y 

conversion  fOTEC)  are  discussed,  along  with  *J.S.  >r-.d 

for«lqn  OtEC  programs,  where  at  I reposed  OTEC  p:,->r.»s 
use  the  Ranklne  cycle  Particular  attention  is  given 
to  OTEC  components  such  as  the  mvcwrnlca  I ly  durai  • ? 
0.030  Inch  thlcA  tube  wills  of  thi  prat  exchanger  I”? 
working  Fluid  of  modern  closed  cycle  systems  Is 
ammonia,  ana  mechanical  cleaning  a,  <J  chlorination  jr, 
used  against  blofoullng.  Heat  ruchnnqer  type*. 
Including  shel I -and- tube.  plaU--flP.  and  tromCon  are 
considered,  as  well  as  the  hull  oF  the  plant.  . ts 
platform,  sea  water  pumps,  and  differently  des  g 
cold  water  pipes.  Korr.nicr,  computer  models  des  I j-,  d 
to  study  performance  sensitivity  to  various  operating 
parameters  arc  discussed. 

80N1 3696 » ISSUE  4 PAGE  505  CAT£GJRY  44  apt* 
CONF-T^M-a  .CNT.:  w 3 1 - 1 09- Ef,G - 38  J9/ Jo/oZ 

PAGES  UNCLASSIFIED  DuCUtftNT 

UTTL  OTfC  oower  systems 

C0RP  Argonne^Natlonal  lab..  111.  AVAIL. NT  I S SAP  HC 

30eAprte?979  °',Sh0re  Tfchno'  Conf . . Houston.  Tc«.. 

M4JS:  (1!!G!  POLICY/ -ENERGY  TECHNOLOGY/ ‘OCEAN  TMl  VAi 
ENERGY  CONVERSION 

MINS:  / COST  REDUCTION/  P0LLUU0N  CONTROL/  TU6E  HEAT 

Exchangers 

ABA.  DOE 

*•$:  The  technical  features  of  design  studies  of  po-.'r 

systems  using  Shell  and  tube  heat  exchange,  s and 
Shell -less  heat  exchangers  are  presented  Meat 

• nuTni^r  a«S'.°,n.-  6,0,001  ,n<3  Control,  rotating 

P,4,nt  ,av°ot-  system  c - - 1 

• re  among  the  area-,  discussed.  The  role  of  the  on.,.- 

?rlT~  SsZJSTT  Pr°Qram  ^ *he  ,-r0*r  0TfC  PW*" 
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i9?40i  ENG- 26  79/00/00  b PAGES  UNCLASSIFIED 

Lan^based  application  of  *n  OTEC  open-CyCe  po.  r 

A/CMLN.  F c.  PAA  A/lGak  Ridge  National  Labor.. tor y . 

?-nh  Ocean’ on*rg.  for  Uo  l-G's:  Ocean  thermal 
Cor-ver.  inn  -•»"• 

iq.  00  1 <*79  Pieprints.  Volu>*€  2.  \ufj 

20  44 1 laurel.  Mil-.  J 'hns  Hopkins  university.  p. 

«0S:  /-CuilMC^ltS^ PIANTS/HEAT  TRANSFER  / ‘OCEAN  TH4RMAL 
ENERGY  CONVERSION/'  THERMODYNAMIC  C CLES/ 

mins-  /^t LOSE 0^ CYCLES/  COST  El  FECT IWCNESE/  ENERGY  COrnr  fisICN 
EFFICIENCY/  ENERGY  TECHNOLOGY/  HFAT  EXCHANGERS/  lilt 
SOURCES/  STEAM  TURBINES 

thermal  sources,  could  c once . vaol  y al  so  be  a»  P Med  to 
0,h„r  types  of  low  ti-nptratore  heal  sources.  For 
uim/lng  rejected  hot  f - cm  l.-rgo  thermal  po- r 
plants,  application  of  open-cycle  steam 
technology  10  additior.il  vcr>  low  pressure  tu  D e 
stages  as  an  tnt.g.al  part  of  the  tnennal  power  plant 
, _ mri»  *»  j n'jt  c-  f ffecUvo  tfvin  a sc-pa^atc 

for  power  Generation  from  nucl.ar  facilities  thv  ... 
cvcl*°has  the  advantage  of  not  requiring  isolation 
heat  exchangers  to  avo.d  cross  contamination  or  GE.P 
cooling  water.  A conceptual  thermal  analysis  of  so  n 
open- cycte  power  systems  is  presented  in  the  present 

paper . 
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L'ENERGIE  THERMIQUE  DES  MERS.  Phillippe  Marchand 
LA  Recherche,  vol . 10,  November  1979,  p.  1078 


in.’liuh  title:  Ocean  Thermal  c-nerpy 
An  idea  first  proposed  in  K raise  takes  shape  again 
with  the  energy  problem:  electricity  can  be  produced 
by  pumpir.p  sea-water. 
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DOCUMENT  . ...... 

A re/ lew  cf  the  biological  Inf  rmition  relating  t 

OTEC  operation  - - - ocean  plant  end  rnMl  life  i- t t 
A/SUI  LIVAN.  S M PAA.  A/4  Interstate  Electronic 
Corp. . Ananeim.  Ea'lf.i 

In:  Octa'i  thermal  ene-  to'  i*>-  SC's.  Ocean  TMtmI 
Energy  Conversion  Confci  c-nct  . Gtli.  Wi.mrgion.  0 < . 

•June  19-22.  1979.  Preprints.  Volm*.  1.  IA79-4577, 

20  44 1 Laurel.  Md . . dorms  Hopkins  university.  I»79.  p 
70- l/»  to  70-1/4. 

/•COASTAL  ECOLOGY/- ENV  1 kONNE'i  I tF  F E C T S/  • OCEAN  TH  ..AL 
ENERGY  CONVERSION/’FLLAGIC  ZONE '-A.  TER  POLLUTION 
/ CLFHAlOPGDS/  FISHES/  PLANKTON/  IhtRVAL  POLLUTION/ 


« r.^r\  • # a • rrrlnt-C 


V . P . 

The  installation  and  operation  of  an  OTEC  power  plant 
may  result  in  such  environmental  impacts  as 
entrainment  of  plankton,  impigemcnt  of  ora..nts">s  on 
th..  intuke  screens  and  release  of  Diociu.  s used  for 
fouling  control.  Co.vtr  ely.  schooling  » ••-*n  ar  J large 
planktonic  organisms  may  seriously  Imoair  Inv 
operation  of  the  plant  ty  clogging  the  iM.at  screens 
In  the  prestnt  paf»t-r.  available  information  v. 

7ooo I ank ton  ana  micronef ton  is  reviewed  »u-  trace 
potential  OTEC  resource  areas  A comp-a"  • son  of  ' ' • 
biological  li.form.it  ion  at  these  sites  is  »>J-Vr.  'nd 
some  site  similarities  art-  pointed  out  Th.  I . ‘c 
history,  benavior.  density,  and  spatial  dist.-lh  lion 
of  tne  organisms  Is  discussed  in  terms  of  he.  the 
plant  ano  the  biota  may  interact.  So,  st  i.,«.s  to 
c , .r  p I e t e tr.e  site  character  i 7at  ion  are  given. 
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Solar  energy  perspectives  for  public  powei 
A-WOOOIEY.  U H 

Midwest  Ren-arch  Inst  . . Golden.  Colo.  A-.-All.NTIS 
SAP  HC  A02/CF  AOT 

Presented  at  Am  Public  Pc.er  As.oC  . . I J7*J  N^t  I 
Cent  . Seattle.  19  Jun  1979 

/ *C0f.V£  PSION/  • SOI  AR  LNEI  GY/ • SOlAR  HEATING/-  T.'.li’*.,L0GY 
ASSESSMENT 

/ BIOMASS  ENERGY  PRODUCTION/  ClECIklC  P<  kE'f/  EI.EM.V 
TECHNOLOGY 

DOE 

Rcropect  ives  cn  the  utilization  of  Sol  .r  e • oy  nr 
electricity  production  and  thtrm..l  c-u  -.»>  ut . I 1...1  ion 
by  the  public  are  briefly  sunm-arijcd  sfn.t  • iH.r«iy 
conversion,  biomass  conversion.  solar  thef^ai.  >1IC. 
ph' t ovo 1 1 a 1 cs  . and  solar  heattnq  and  Co..  I ing  are 
discussed. 
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UTTl:  OTEC  physical  and  climatic  pi  <'0'>ruit*l  Impacts 

AUTM:  A/DITMARS.  J D.  B/PAI'DOCK.  ' A 

CORP:  trg'jnip  national  L.ih  . 111.  '.s'---  Hr  "fgy  ar,o 

Environmental  Systtms  D.v  i AVAIL. Nfls  SAP  MC 
A0?/Mf  AO  I 

Presented  at  OTEC  Conf  . wash  Ington . D.C..  19  Jon 
197  - 

MAJS:  / • C U MA  T E / 1 EN  V I POK-AE 14  T I F T EC T S ' -"C T AN  THERMAL  EN'  RrjY 

con* i ns i on 

MINS:  / A1P  WA  1 ER  INTERACT  |f,flf,/  CAorv  *1  0!f'*IDE  CONE  EM  • A T JO»| 
/ C'JL I OF  MEXICO/  OtEA'.  1/OCf.lS  PL  WES 

ABA  DOE 

ABS:  The  Department  of  (nerg,  progra.  irr  the  rv>ve ' op  nt 

and  .triplication  of  anal.ses  aid  m'^el*  for  the 
prediction  of  the  phyS.*al  a f»e  t s of  OTEC  (moac's  's 
reviewed.  The  effe<ls  of  Intakc/disiharge  design  yng 
of  ambient  ocean  conditions  *.n  i oc  'dilation  and  r.  ar 
field  off  lunnt  pi  u"e  l»i.ivl<i  v.orr  in.  ,.st  Iqe  ted  t , 
mean-,  of  physical  mod-  I ••  I in  ther  s tuny  «f  tne  Int^e 
floe  fields  may  be  nrci  .ary  to  r thr  estimates  of 
Intake  Impingement  and  ent ra i went  effects. 
Mathematical  analysis  of  Intermediat  ' field  ml»1ng  of 
plant  effluents  showed  that  cf’luent  plumes  may  n.i.e 
vertical  dmenslons  on  the  orifr  of  meters  and  lateral 
dimensions  on  the  order  of  kilometers.  Basln-»  d- 
resource  renewal  and  ph.slcnl  rnyf  ne#ntai  ef*e>  t» 
are  being  studied  by  m.  ans  of  n n-.m  i-ical  model  of  t*e 
Gulf  of  Men Ico  with  detailed  .crtlral  resolution 
Concerns  recording  climatic  "T.ictf  presently  are 
foc-ised  on  atmospheric  AO?  leading  and  modification  r* 
air-sea  heat  exchange  p»  ocesse1'  due  to  OTEC  op  r. it  ion. 

NTS  32S2T  Cmncrgw  M.llor.  Dm*  Pltnburgk  P» 
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PRO  Omk 

Swnn  tkundw  Hetym  1S7S  173  p 
Avml  Univ  MicroAlmt  0><l«r  No  TS1S1A4 

Anetydcyl  model*  km  major  ocean  thermal  aeargy  convpmwo 
IOTEO  plant  components  ware  derived  Steady  state  nperetmg 
rood. i tons  lot  the  plant  were  established  using  the  nonlmeei 
eigebreir  models  The  diflsisnnel  equations  wars  Imeaiued  about 
the  steady  state  opeietmg  point  Small  signal  analysis  was  earned 
out  by  paituitMng  each  input  end  observing  the  resultant  system 
outputs  Imear  controllers  were  then  proposed  to  memtem 
regulation  withm  specified  range  for  the  key  output  variables 
generator  frequency  end  voltage  The  seme  linear  controller  wes 
then  applied  to  the  nonlinear  plant  model  Computer  results  of 
the  si  mutation  of  a 1 MWe  OTEC  system  era  presented  end 
discussed  lor  venous  control  strategies  including  til  speed  control 
on  the  water  pumps  (21  bypass  shunting  of  the  turbine  teed 
end  131  control  of  the  evaporator  heat  treneler  coefficient 
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the  progr;  . are  Identified  A management  plan  is 
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A8S:  A novel  thermoelectric  GTFC  tencept  Is  proposed  uno 

compared  with  the  ammonia  c lose d-Cycle  designs.  It« 
the- moelectrlc  OlEC  is  a nuen  simpler  syste-r  which 
uses  no  working  fluid  and  then  fore  requires  no 
pressure  vessel,  working  fluid  pumf s nor 
turbogenerator . These  opponents  are  replaced  Dy  power 
modules  which  are  slm»»l,  compact  heat  e»changers 
Integrated  with  thermoelectric  generators.  The 
thermoelectric  OlEC  oilers  several  potential 
advantages  including,  simpler  and  more  easily 
mass  • produc»-d  cor.ip>»nent  s:  higher  reliability  system 
performance  through  the  use  or  a high  level  of 
redundancy  and  long-lived,  so  I'd- state  tnermoe  lev  t r ic 
gene- alors.  greater  safety  for  ere*  and  environm.ru  by 
elimination  Of  the  pressurlicd  working  fluid.  iM  the 
possibility  of  lower  system  costs.  Ihese  comparisins 
are  discussed  ana  plans  for  future  work  are  presented 
In  the  paper. 
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and  tlie  carrousel  were.-u)  ha.e  the  potential  >ov.i-  tage 
for  OlEC  for  opei  at  lug  m a completely  suom-.  j a state 
and  of  being  Cheap,  r to  operate  and  maintain  tr*i 
traveling  screens  How.  »er , there  Is  no  .iWal  »*ai 
history  with  these  st.it  >c  screens  f o>  large  inta  « 
systems.  The  most  pio...t  mg  travel  ing  screen  opticus 
for  OlEC  are  the  dual  f >Ow  screens  They  offer  a»>r* 
screening  surface  and  less  head  loss  than  thi  ougi  flow 
screens  of  *.lmllar  sire  The,  also  nave  been  operated 
In  seawater  for  large  intake  systems  More  detailed 
designs  of  potential  OTIC  plants  particularly  Siren 
wells,  condul  I and  su- .j>  lank  construct  Ion  and  h.uj 
losse  • need  to  be  ik*l.  rolled  P.  fore  the  best 
alternative  Iniai-e  sci  « «.n  can  be  selected 
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heiween  20  day  23  day  Nurlh  lalrtuda  I0S  day  I 10  da* 

Wavi  (ony.txW  hat  a lamp*. alma  (Mteratna  raaou.ee  wluc It  a 
mn  (hen  adayuale  Lx  putv.ii.al  OtEC  uaa  the  annuel  mean 
della  lu  1000  malar*  a 209  C An  mnud  naan  delta  T of 
20  0 C a avartab hr  at  800  melon  TU  mmMt  moan  dalle  T 
to*  me  ujldeal  murth  ol  the  ,aa»  a 17  2 C.  el  BOO  Mae 
whaa  the.  a aonw  vawui  a.  lha  nmntia,  mean  lampa«atM»a 
ddle-a<H.a  avan  lha  culda*!  nxxrth  a adayuala  the  nuaad  lava. 
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problem  Lx  ilw*  a.ca  betweau  May  and  NuvamBei  Low  aaa 
and  awe*  p*odunmtaia  il..uuyhtxd  lha  yarn  tha  wrima  cur.anaa 
am  yaneraHy  ....  lu  mudaraia  with  au*.*a  vaoa.vxt  m dwaclien 
duiing  lha  yea*  lha  iu.rtMwi.iai  tlwM  a laxly  ada  Lx  moat  ei 
tha  .agion  matx.y  lha  daaianaa  lu  ahu.a  horn  dagda  W 
1000  Mm  aunwwhal  larya  tha>a  a one  Say  bom  who 
doau  waia.  cal'  ha  leached  wrttwn  S UunaSi.  00E 
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AB3:  A novfl  thermnn  IcCt  r 1C  ocean  t fieri*.'  I energy  conversion 

IOTLCI  concept  '..is  prep,  sed  .inrl  corparcd  *' th  tn  ■ 
ammonia  clo'Cd-cyCle  d-'  lyni.  Trie  * re rmoc loot r i c OTEC 
•as  found  To  offer  s*veral  polcntl.'l  advantages 
Including.  *lmpler  and  more  easily  mass  produc- d 
Components;  higher  re  I t «*bt  I 1 1 y system  pcrformaoc 
through  tne  use  *»f  a *Tl  *1'  level  of  rooundvrcy  an 
long-lived,  solid  state  therm  Icctnc  g- nerator-, 
greater  safety  for  u-r«  and  envircrient  oy  elimination 
of  tne  pres*ur  I Jtcd  safety  for  ere*  and  environment  oy 
elimination  of  tne  pressurized  wo-t* Ing  fluid;  and  tne 
possibility  of  lower  system  costs 

A literature  review  of  the  salutation  sta’fce  of  sea-  % 
water  with  resp«ct  to  Calcium  Carbonate  and  its  possible 
significance  for  scale  formation  on  OTEC  Heat  Exchanger 
By :J.W. Morse, J.Oe  Kanei  and  H.L.Craig, Jr.  » 

Ocean  Engng, Vol .6, No. 3, I 979 » °. 297-31 5 
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CO*.  --.  I,.,  I0tl<  . he.’  t ..(h.’-gfr.  was  •rae:..*rj 
Seven  different  ccrbt  ..linns  nl  t^e  1 1 -prad-  tube  n t 
eithangfPl  were  COtattd  tod  f .ar  e:  r cc—Olnatlnn  . 
Simple  computer  model  of  the  OTIC  power  system  •.- 
used  to  compare  tf—  ttroe  fluids.  Trap  ccmrarison  s 
mad-  on  the  basis  of  A,  a cut,  r t.  ,ncre  A is  t-e 
heat  t rare*  for  arna  lo.  ii  oral  or  rT-s  Cendrn*er  | at. 
Sub  net  Is  :hp  not  pian.-r  output  ot  the  plant.  Ov  .jit 
ammonia  Is  hown  tob<  the  hr ’t  fluid  |i  e.  it  e’-s 
the  lowest  value  of  A « 'u*  r r:  • .although  In  so«e 
ceses  only  by  a snvt'l  mar  jin,  The  thencxpoysical 
orrr*>rty  that  give,  dwivnia  its  gcreral  sipertor  •,  is 
the  relatively  hiqp  t'n'mal  conductivity  the  re;  -• 
also  dlscus-es  heat  e«*  ranger  .’eston  problems 
assccutec  atth  ''quid  cnt-airr’cat  a nc  Scill.-ta  liju-a 
superheat 
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tne  environment  on  O Hi  op  M (1, 

of  environmental  eoncc  tlCj  |0rc.,n  «ater 

redistribution  of  indent  r | i».at  «c/tn»*r«al  I . 

mixing.  Impingement /c>  i dc s »o» king  fluid  l*-a.s. 

,2,  cnemlca.  P»*  • .artificial  r.ef. 

corrosion  I . <31  ?L!o  leg.*l -cr.nomtc  Is^rscr 

rest  ir.g/mlgrat  lonl . I teconrary  economic 

safety,  env I ro- maritime  ‘ r „ ,cr  .on  It  or.  ng  at 

Irpacts  I . In  addition.  ( Puerto  «ico.  tne  Gulf 

proposed  OltC  sites  1 ‘ ( oosertb.  d Cod*  I 

O*  «P»IC°  -n-  an  i -nvlt.es  ..  c also  noted 

studies  and  legal  cornu* 
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,a.l«l  lo  ocmi  lh«my  —rjY  ODWrwon  »TEC/  P A 

and  W E ftoonemm  (Woodwx.d  dyd. >CoowH.n«i 

£h,  | &*r  fnmyy.  vo.  22.  .m  6.  1979.  p 527  533  20..h  NSf 

^ o—  « 

xna.y/td  lo.  It*  *x.lxhlc  oc*i  lh«m..  ««9V  F°'  ■ «“ 

” *.  d«p.h  «ual  lo  o,  q.e.l*  iha*  600  m.  pol.nl...  «.«  •«•  «■» 
convefiKMi  .OTECI  power 

the  SI...U  o.  Florid.  *«1.  to  . I«w.  extern,  o..  the  co»l»  o.  &eor»  . 
^ Souih  Caolm.  Thrmamm.  «w.m.l  d.tte.encer  ecu* r on .V- 
".  ,hH.  b—  o.  .he  •ml.apMc  molx,n  o.  .he  God 
She*..  An  er.^r.le  o.  .he  lol.l  »..ia»le  oce.n  lhe.m.1  erw.yy  •-«" 
the  Fkxxl.  ament,  de.ne.ed  in  .he  form  o.  •**«**•« « * J 
,o  the  12lh  kWh/y.  For  . cold  w.ler  met  on  depth  o.  600  m or 

more,  mmon-  «-«bU..y  m - oce.n  ,h«m..  « n ; 

or  35  pet  cent  o.  «vei.iqe  annu.1  oolput 
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fne.gv  Conversion  Cm.  tree,  i bin^  ' ' 

■ « aQOO  IO/Q  l*r  Of -r  * n t ^ VC*  1 u*4f  I • i m 

— 

/^J^riuOUMS/  CLEAt.  LMEF-.t/  CCr.DENSfAS/  COtt 
“1NS:  WC.6Y  ItCMfrOlOCr/  MCAt  £*CHAhGEP3 

ARS  The  Tcsults  of  preliminary  design  studies  of  a C « - a 

S IvrlL  10  »ve  modular  experiment  po.er  system  and  tr* 

rcited  ccrrmerclal  sire  50  P*e  po-er  system  e-oou.e  am 
presented  the  system  design  Including  eaUo 
arrar.genent . evaporator  tube  bundles  *»a  *~t**  • 

storage  as  .ell  as  the  liquid  ammonia  -nut.  consists 
of  a XI.  uf  condensate  from  the  condenser  ...« 
recirculated  linoid  from  the  eva^orat.  s«..<  * 

examined.  Tr«  heat  exchangers  and  rutnimg  ..»u. ire.it 
u«.od  are  sca'ed  logically  »ro-  1C  v.niuia. 

experiment  sire  to  50  «se  modules  cuita-  le 

Plants  In  the  400  t*e  r.nr.e  Co« laS.cn. 

she . that  pear  systc'  modules  fo-  an  C.xC  P— «-  P1*1*' 

Can  be  designed  and  con  tructen  ustno  f.  oven 
technology  and  at  a cost  that  appears  co»K'itn*  -»« 
alternative  energy  plants. 

THERMAL  ENERGY  CONVERSION:  TAPPING  THE  ^J^PTHS 
Jeffrey  H.  Rumbaugh,  Thomas  F.  Garrlty,  Rooerc  uu 

and  Robert  L.  Sullivan. 

IEEE  Spectrum,  vol  16,  no  8,  August  1979,  p.  42 

floating  mangy  !>.*".*  ro.,ld  f ""v" ' ^ * 
a,  differant  onaan  lay...  <o  e.antr.t  pota-r. 
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In:  Ocean  thermal  energy  fQr  the  80 ' s ; Ocean  Tne.  ma  1 
Energy  Conversion  Conte' ence  6th.  Washington.  0 C 
June  19-22.  1979.  Prepr  in  Volume  t.  (A79-4577 r> 

20-44)  Laurel.  Md  . Johns  Mns  University  I97Q  n 

40  2/1  to  4D-2/10 

•PAjS:  /*LAw  I JUP  I SPRiJDC  N(  E I / MAPINE  rNVI  ArUMENtS/*OCE  AN 
THERMAL  ENERGY  CONVEPSIcN/'PE  VtUPCES  MANAGEMENT 
MINS:  / CLEAN  ENERGY/  CONTININTAL  SHELVES/  ENERGY  POLICY,' 
ENVIRONMENT  PROTECTION/  INTERNATIONAL  ’A* 

ABA:  V.p. 

ABS:  The  paper  deals  with  those  legal  arct  institutional 

Aspects  of  the  Jurisdictional,  regulatory,  and 
environmental  Issues  that  will  ostons lb  I v have  a 
Significant  bearing  on  the  cnnrnerc 1 a I I ya  t 1 on  of  OTEC 
They  are  discussed  In  the  context  of  both  the  current 
and  the  evolving  law.  with  enphasts  -on  the 
relationship  between  thr  coastal  States  and  the 
Federal  government,  and  the  ongoing  nr  got lat Ions  of 
the  Third  United  Nations  Conference  on  the  Law  of  the 
Sea.  The  current  state  of  the  law  is  examined,  and  tre 
existing  ambiguities,  qaps.  and  uncertainties  are 
Identified  The  need  foe  the  c -ve torment  of  an 
Imaginative  and  effective  legal  a'd  institutional 
framework  is  demonstrated,  and  specific 
recommendations  are  made. 

A 79  51759  An  open  cycle  approach  to  ocenn  thermal 

•nfrgy  conversion  P D Httland  and  B Coffey  fWpshuqhouse 
Electric  Corp  . Steam  Tut  bine  Generator  Technical  O* v**at»om  Drv  . 

Lester.  Pal  In  Intersnciety  Energy  Conversion  Engineering  Confer 
ence.  14fh.  Boston.  Mat!.,  August  510.  1979.  Proceedings  Volume 
1 (A  79  51  776  73  44)  Washington,  DC.  Anvriran  Chemical  So 
ciety.  1979.  p 195  70?  7 refs  Contract  No  EG  77  C 05  14  73 

A desupi  for  an  open  cycle  100  MW  electric  net  ocean  thermal 
energy  conversion  plant  *s  described.  In  this  system  flashed  seawater 
is  used  as  the  working  fluid  without  resorting  to  an  intermediate 
working  fluid  as  is  used  in  the  dosed  cyde  power  system  options 
The  design  makes  use  of  an  ocean  piatfonn  as  integral  part  of  the 
power  system  A large  diameter,  low  speed  turbine  with  lirfrtweK^t 
Nades  is  used  The  large  i)uantities  of  noncondensibles  rerymre  a 
special  approach  to  the  design  of  condenser  and  venting  systems  The 
use  of  either  direct  contact  or  surface  condensers  is  possible  with  a 
potential  of  fresh  water  production  with  the  use  of  surface 
condensers  Attention  is  pawl  to  hull  stability  to  allow  the  use  of 
harometric  principles  for  fluid  handling.  The  desirpi.  economic.  and 
institutional  issues  relevant  to  commercialization  aie  also  discussed. 

(Authorl 
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In  Ocean  thermal  energy  for  the  HO's:  Ocean  therm*’ 
Energy  Conversion  Conference.  6th.  Maohtngtor.  DC 
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5C-2/1  to  5C -2/6.  * P 

MAJS:  / ‘ BIOLOGIC A1  E FF ECT S/ • E IECTR 1 C PO*E«  PLANTS/- 

ENVIRONMENT  E F EEC TS/ ■ HE AT  E XCHANGE RS/ -OC I An  THERMAL 
ENERGY  CONVERSION  1 

MINS:  / AIR  POLLUTION/  ENERGY  TECHNOlOGY/  ENv  I PO’lL’f  NT 

PROTECTION/  ENVIRONMENTAL  MON  I TOPING'  ••LL'MfS  WATTB 
INTAXES  ' 

«BA:  AT 

»BS:  Environmental  Imoart  assessment  of  1 Mae  Set  of  belt 

exchangers  woard  the  OlEC-t  early  ocean  t, st  platform 
is  presented  The  key  environmental  issues  a- st  sea 
vere  organism  entrainment  and  Impingement,  ocean  vat  rr 
mixing  platform  attraction,  chlorine  release., 
ammonia  leakage,  oil  spills,  atmoiphertc  Pollution, 
cnd-inqered  species,  and  soc  ioecoromlco.  The  overall 
findings  are  that  nearfield  biological  effects  af 
OTEC-1  will  be  localised  within  a few  hund.  . g meter* 
of  the  vessel,  and  their  impact  will  he  negligible  In 
view  of  the  broad  distribution  of  pelagic  or~;n  1 sr.* 

Far f tel d effects  on  nnarshaic  populations,  whose 
habitats  may  be  more  restricted,  will  t*e 
1 ns  I gnl f I cant . 

A*°  20885  A thermodynamic  assvnmvnt  of  OTFC  o pen 

evda  Pe~.r  .ystvm,  r C Chan  (Oa*  R.rtg,  Nation*  I abnratmy. 

Oik  Rfdor  T#nn  1 in  Modeling  and  simulation  Volume  10 
P-ocavdings  ol  the  Tenth  Annual  Rittshu.di  Confwcncv.  P.ttsbu.di 
Pa.  April  75  27.  1979  Pari  3 I ABO  70R81  06  44)  Pittshu'di  Pa 
Instrumant  Society  of  Amenca.  1979.  p 971  926  7 raft  Contract 
No  W 7405  enQ  76 

Th.  tharmorty nam ics  of  optmeydv  OTEC  power  syttam,  are 
rev  .awed,  and  the  expected  performance  of  open  cyde  plant*  n 
anetred  A temperature  entropy  diagram  of  the  open  cycle  proofs  it 
prevented  and  refated  to  the  various  component*  of  the  lyttem 
Results  of  recent  ma,ot  open  cyde  plant  studies  for  floating  platform 
tyitems  io  the  submerged,  sem.suhmerged  and  spa.  buoy  conf<gura 
boos  art  summarized  An  optimal  thermal  perfmmwsce  model  n 
developed  for  a geneiali/ed  open  cyde  tu.htne  on  the  basis  of  the 
range  of  operating  parameters  established  in  the  system  desuyr 
studies  and  aprlied  to  a typical  system  It  n found  that,  for  the  given 
system,  the  performance  (net  power  output  pei  heat  Pansier  areal 
tends  to  maximize  at  a small  flashdnwn  temper alu.e  and  h,gh  wata. 
wlocity  ■oooth  condense*  tubes  A l W 
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AUTH  A/LACHMANN . B A f-  L PAA  A/ 1 Assoc > u t I on 
Europeenne  Cce.jniyue,  Monaco  I 

In  Ocr  an  thermal  energy  for  the  80's.  Ocean  Thermal 
Energy  Conversion  Conference.  6tb.  Wu -h i ng t on . 0 C.. 
June  t‘J-22.  19/9.  Preprints.  Voice  I.  iA7*-4‘j776 

20  44  I lauru).  Mo.,  johi s Hopkins  University.  1979.  p 

21  l/l  to  2A- 1 /5 

MAJS:  /TIECTRIC  POWER  PLANTS/'  INTERN AT  I ON A L C oOPf wA I ION/* 
OCtAN  THERMAL  ENERGY  CON VERSION /'PILOT  PiAnIS 
MINS:  / COST  ESTIMATES/  OE SA l i N I /A T ION/  ENERGY  SOURCES/ 

ENERGY  TECHNOLOGY/  EUROPE/  INDUSTRIAL  ENERGY/  SYSTEMS 
ENGINEERING 
ABA  A T 

ABS-  The  Eurccean  ocean  thermal  ent  ry/  convc.  si.  n lOHCI 

■ or  a ana  the  proposal  lor  a 10  Uw<?  ciu.ril  c /c  I e pilot 
plant  are  reviewed  OTEC  activities  including  c<<-.t 
estimates  for  100  MU  co  a me  rc  < ai  size  floating  plants 
ana  combination  with  agilcullure  using  tie  artificial 
upvnlling  or  combination  with  blotrass  product  l(/i  for 
foi.l.  fertilizer,  or  fuel  are  dlscuOstd  Ihe  10  Mwe 
pilot  plant  will  be  built  to  test  the  OIEC  system  with 
full  size  modules,  to  verify  the  cost  ectlnatcs  for 
the  commercial  plant,  and  to  examine  possible  use  of 
less  costly  materials.  Costs  of  OTEC  elect*  iclty  are 
compared  with  the  costs  of  oil  fueled  poae. 
electricity.  A feasibility  study  combining 
BQjacul  ture/OTEC/de-sa  I mat  ion  project  is  described. 

480  1 71 35  Ocun  thermW  energy  convection  /OTEC / - 

SociW  and  ervironmenlal  ittoet  A Levi  (Carnegie  Mellon  University. 

Pittsburgh,  Pa  I and  G H Levi  (EROI.  Inc  . Pittsburgh,  Pa  1 (United 
Agoutis  University,  fast  f Vetr  Center.  Internetionel  Institute  tor 
Applied  Systems  Anslysn.  end  University  at  Hevren  Conference  on 
Non  fossil  fuel  end  Non  Nucleer  fuel  Energy  Stretegies.  Honolulu. 

Hevren  Jen  9 12  19/9 ) Energy  (UK),  vol  4.  Oct  19/9.  p 

#33  840  13  refs 

Economic,  social  and  environmental  issues  mi  the  commercialise 
lion  of  OTEC  are  addressed,  assuming  technical  feasibility  and  cost 
competitiveness,  at  least  in  certain  areas  The  market  potential  of 
OTEC  on  U S islands  end  m near  shore  region!  of  Ihe  mainland  is 
assessed  and  Ihe  economics  of  commmciali/ation  are  considered  It  it 
concluded  that  the  private  ownership  of  OTEC  plants  and  lacililwt  it 
ivil  likely  without  government  financial  incentives,  and  the  nature  of 
possible  Micentives  it  outlined  Environmental  problems  of  OTEC  are 
discu.sed.  noting  ocean  water  mixing  chemical  leakages.  CO  2 re  la  aw 
from  deep  cold  water  and  the  presence  of  large  numbers  of  plants 
and  electric  cables,  and  inttilulional  questions  of  baekjad  OTEC 
plant  licensing,  urgulation.  world  market  impact  and  labor  require- 
ments are  considered  It  ss  concluded  that  OTEC  represents  a 
beneficial  longterm  option  A L W 
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In:  Ocean  thermal  en,.r.j,  for  the  80's.  Ocean  The  mat 
Energy  Conversion  Conference,  bth.  Washington.  0 C 
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MAjS:  /'COMPUTERI/EO  S IMU LA  I I ON/ -DYNAMIC  RC  SPONSf / * t f.E  RG  Y 
CONVERSION  iff  1C ICNCY/ 'MATHEMATICAL  MODE l S/  • 0C l AN 
TmERI-  AL  ENERuY  CONvERS  ION 

MINS  / ENERGY  TECHNOLOGY/  FLUID  FlO */  HEAT  EXCHANuERS/ 
PCWLR  EFFICIENCY/  PUMPS/  SHIPS/  STEADY  SIAit/ 
TEMPERAIURC  DEPEND:  N(f 

ASA  VP 

A6S-  T.-sc  paper  deals  with  a nathc-mat  lea  I rede  I tint  • as 

u:ed  for  performance  analysts  of  the  Ps0-l  ciaj  PS0-2 
plants  and  for  designing  the  control  systems  Ihe 
steady- state  model  includes  simulations  of  Sli.ii  n.ijor 
system  elements  as  beat  exchangers  (heat  transfer  and 
flow  losses),  moisture  separator  turbine,  pumps, 
pipes,  fittings,  and  valves.  The  model  *s  organized 
Into  subroutines  that  can  be  individually  mcdifitd  a 
relaxation  aigai  itlim  determines  tnc  steady  state  flows 
and  temperaturex.  given  the  dimensions  and  other 
var lades  The  steady  state  model  achieves  1c  accc-ecy 
in  power.  0 3 psi  accuracy  in  pressure,  ana  C I f 
accuracy  In  tempera! ure . 


TK  Intersnclety  Energy  Conversion  Engineering 

2896  Conference,  14th,  Boston,  1979. 

.155  Proceedings  of  the  14th  Intersociety 

1979  Energy  Conversion  Engineering  Conference, 

Boston,  Massachusetts,  August  5-10,  19/5. 
— Washington,  D.  C.  : American  Chemical 
Society,  cl979. 
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OTEC  Technology  Overview  Development 


Program,  S.  Cronich  164 

700026  * * * ' 1 ®Wil*^-®  A 

OTEC  Ammonia  Turbine  Design  Study,  C H. 

Kostors  and  S.P.  Vincent 148 


Preliminary  Design  of  a Cruising  OTEC  Mod- 
ular Experiment.  J F.  Ceorge  ancfD.  Hichnrds  183 
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MAJS:  /•  rOAMING/*  OCEAN  thermal  energy  conversion  TFUNOLOGV 
ASSESSMENT 

MINS.  / f NERGY  TEOiNlT  0GY/  r LOW  CHARACTERISTICS/  SU‘  * ACTANTS 
/ WATER  FLOW 
ABA:  A . T 

AES:  Analysis  of  th.»  foam  formation  In  the  OTIC  o*vrn  cycle 

is  presented.  In  this  cycle  warm  water  1 i f ts  it  vH 
several  hundreJ  feet,  with  a behavior  \hiin  apprared 
to  depot d in  a caprlclois  mourv-r  on  t^e  l». mp  ••  a : ure  o* 
thr  Incoming  water,  the  pressure  of  th-_*  spiay 
condenser,  ar.d  the  foam  miss  ( lo».  rate.  Fo.tn  nr  Ring 
an-j  fcar.i  breaking.  tiic  fiOveenlnj  equations  fur  the 
rise  of  a foam  column,  -upc-rhca  ted  Inco’iinq  t.:r» 
water,  super  pressurized  Incoming  warm  water,  laminar 
vs  turbulent  flow.  r.n<!  ■ urlactant  concent'  at  > on  ano 
slippage  arc  discussed.  An  equation  which  :over  s the 
steady  state  rise  of  a loam  column  was  derived  by 
analysis  and  experiment,  and  l\  predicts  the  effects 
of  controllable  parameters.  I re  I ud  * no  the  diameter  and 
heght  ot  tne  column,  on  the  foam  behavior  |t  Is 
shown  that  foam  flows  lamlr-.aely  rather  than 
turbu  ler.t ’•  y . and  has  a well  defined  di  ag  function.  The 
drag  function  decreases  as  the  Inverse  square  of  the 
column  diameter. 

N79  31812#  Illinois  Umv  •!  Chicago  Orel*  Chicago  Dept 
of  Energy  Engineering 

COMPARATIVE  STUDY  OF  WORKING  FLUIDS  FOR  OTEC 
POWIR  PLANTS 

E N Game  and  J Wu  Jan  1979  48  p refs 
(Cnntiact  W 31  109  ang  381 

(ANL/OTEC  TM  II  Avail  NTIS  MC  A03/MF  A01 

The  effect  ol  thiee  different  working  fluids  (ammonia  propane 
and  fieonl  on  the  sue  of  ocean  theimal  energy  conversion  I0TECI 
heat  exchangers  was  analyzed  Seven  different  combinations  of 
shell  and  tube  heal  eschangers  were  considered  For  eech 
combination,  a simple  computer  model  of  the  OTEC  power  system 
was  used  to  compare  the  three  fluids  The  comparison  was 
made  on  the  basis  of  A/W  sub  net  where  A is  the  total  heat 
transfer  area  leveporetor  plus  condensed  and  W sub  net  is  the 
net  power  output  of  the  plant  Overall  ammonia  is  shown  to 
be  the  best  fluid  lie.  it  yields  the  lowest  value  of  A/W  sub 
net)  although  in  some  cases  only  by  a smell  margin  The 
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Unit'd  States,  on  the  high  seas,  and  offshore  olf-cr 
count  r l es 

AUTH:  A/NYHAPT.  u . 0.  PAA:  A/IMIT.  Carbr idge . t.iss.t 

In  Ocean  thermal  energy  for  the  80 ' s ; Occ.u.  IIu'imI 
Energy  Conversion  Conference.  6th.  Na  -hinot*  n.  D.C.. 
dune  19-22.  1979.  Preprints.  Volume  2.  t A7n -4677E, 

20  44)  laurel.  A"d.  . Johns  Hopkins  University.  1 -79.  p 
40- 1/1  to  40  1/9. 

MAJS  /‘ELECTRIC  POWER  f|  ANT S/* ENERGY  SOURCES/ ‘ I NTC  NATIONAL 
LAW  -0CLAN  SURFACE  0CTAN  THERMAL  ENERGY  CONVERSION/* 
OFFSHORE  energy  SOURCES 

MINS:  / COASTAL  WATER/  ENERGY  TECHNO'  0GY  / CNV ! hOf..VENT 
PROTECTION/  REGULATIONS 

ABA  AT 

ABS:  The  leqal  Issues  ol  sttinq  OTtc  plants  off  horc  tn 
U S.  ar.d  foreign  countries  and  on  the  high  seas  are 
presented.  The  legal  questions  to-  eprh  tp  ctfic  site 
are  presented  In  terms  of  international  le  ;.il  and 
political  framework.  International  ar>  .mrjfr  • ”t 
regulatory  la*,  criminal  law.  private  and  I'-  itlial 
law.  and  financing  In  conarlnq  the  O’lC  sites  in  tfiO 
three  areas.  It  is  found  thai  the  sea  law  will  ic-vult 
in  coastal  state  do-nlnar  ce  of  sites  within  2UO  miles 
offshore,  and  the  Internat tonal  arrangements  will  seek 
benefits  for  the  U S.  t rid  foreign  z ->unt  r t er. . srd  mure 
attractive  Investment  by  private  scur'es.  and  will  be 
defensive  in  nature  In  protecting  U S.  interests. 
Recommendations  regarding  0TFC  a"d  the  law  of  the  sea 
conference  include  legislation  regulating  the 
deployment  and  operation  of  OTEC  devices  within  200 
nules  off  Its  coast,  and  changes  In  criminal  and 
private  law  fo-  OTEC  development  and 
commerc 1 a 1 i ra  t ! on . 

A80  28259  Th.  MINI  OTEC  mt  R L W*«t  (Lockheed 


Missiles  inti  Spece  Co.  Inc..  Sunnyvele.  Calif .1.  In  OCEANS  '79. 
Proceeding  ol  the  Filth  Annual  Combined  Conference.  San  Drego. 
Calif..  September  17  19.  1979  IA80  78251  10991  New  York. 
Institute  of  Electrical  and  Electronics  Engmeers.  Inc.  1979.  p. 
548  552  Research  supported  by  the  Lockheed  Missiles  and  Space 

Co. 

MINI-OTEC  is  the  first  at  sea.  closed-loop  OTEC  system  using 
warm  surface  water  and  cold  deep  water  to  generate  electrical  power 
The  thermal  resource  and  current  environment  at  the  test  site. 
Keahnle  Point.  Hawaii,  are  discinsed  The  OTEC  power  system  and 
components  are  described  as  are  the  r-omponents  of  the  ocean 
system.  At  sea  operating  experience  of  an  OTEC  plant,  including 
bio  touting  effects  and  countermeasure  effectiveness,  are  the  primary 
objectives  ol  the  project  The  characteristics  and  loads  ol  vortex 
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UTTL:  Electric  utility  systc-m  planning  etudes  For  OTEC 
pover  integration 

AUTH:  A F-F  RE2  BRACETH.  f . I AA  A/  I Puerto  Rico  l«.:tei 
Resources  Authority,  San  Juan.  R.R.I 
In  Ocean  Ihcr.aal  energy  for  the  80*s>.  Oct.jii  Thermal 
Energy  Conversion  Confeience.  6tn.  Masnii.qton.  O.C.. 
dune  19  - 72 . 1979.  Preprints.  Volume  2.  IA7‘»-4S776 
20  44  ) laurel,  M«J.  . Johns  HopMnu  University.  (‘.*73.  p 
3B  2/1  to  39  2/7 . 

MAJS  /’COST  EFF ECT IvtNESS/- E LECTRiC  POWER  Pt.AI.TS/ -OCEAN 
THERMAL  ENfRuY  CONVERSION/'SVSTEfS  ENGINEERING 
MINS  / ENERGY  UCHN010GV/  ENVi  Pr.HMF*jT  r-FUTEGT  (Of*/  kOUUTION 
CONTROL/  PUERTO  PICO/  RELIABILITY  ANAtrSIS 
ABA  A T 

AbS:  The  plan  of  generation  expansion  study  .tSSu’i  .rg 

availability  of  coMerc  • a I OTEC  plants  togetbrr  «ltn 
the  coal.  oil.  and  nucl'ar  utilities  is  discussed 
Generation  system,  electrical  system,  licensing  aid 
environmental  problems  are  considered,  ri lit  generation 
expansion  Laseo  on  a b/'-.tetn  piannirg  method  us  mg 
reliability  criteria  c.b"p  I erai-ntc-d  » v.th  .maly.es  o* 
reserve  rc-qui  re-n.fcnts . Alternative  generation  ex. -ana  I on 
schemes,  reliability  evaluation,  euer*,/  p>o*ioct'un 
costs,  .mo  OlEC  break -even  renulrcments  arc  included 
In  the  plan.  with  detei  mtnat .on  of  Celts  for  va-  luus 
voltages,  capacities,  and  maximum  reliability  cable 
Conf igurat  toes  considered  in  the  electrical  portion  of 
the  plan.  Th-_*  licensing  of  a stationary  sc.i  floating 
facility  and  the  role  of  regulatory  agencies  is 
discussed,  the  design  of  the  invii  tnncnul  study  Is 
focnsid  on  the  OTEC  platform  attraction  fc-  tnc 
pelagic  organisms,  and  tnt  nature  and  e-ttit  of  this 
effect  Is  an  Important  factor  in  OTEC  p'atfuir  siting 
bearing  potential  effect  cn  project  feasibility- 

A80  20424  OTEC  Solar  energy  from  Ifw  laa.  R H 

Douytavv  Jr  (TRW  Defeme  and  Space  Systems  Gioup,  Sy  items 
Engineering  and  Integration  Dnr . Redondo  Beach.  Calif  I.  Qursf  vol 
3.  Autumn  1979.  p 3 29 

The  principles  and  hisloiy  ol  ocean  ihermj  eneigy  conversion 
IOIECI  ate  discussed,  along  with  U S and  foreign  OTEC  programs, 
where  all  proposed  OTEC  plants  use  the  Rank  me  cycle  ParKular 
attention  is  given  lo  OTEC  components  such  as  the  mechanic  ally 
dural ile  0030  inch  (hick  lutje  walls  ol  the  heal  exchanger  The 
working  fluid  ol  modern  closed  cycle  systems  is  ammonia,  and 
met hjniial  cleaning  and  chlorination  are  used  agamsl  bioloulmg 
Heal  exchange!  types,  including  shell  end  lube,  plate  Im.  and  trom 
brine  are  considered  as  well  as  the  hull  of  the  plant,  its  platform,  sea 
walei  pumps,  and  differently  designed  cold  water  pipes  Moreover, 
compuin  models  designed  lo  study  performance  sensitivity  lo 
various  osier ating  parameters  are  discussed.  J P B 
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UTTL:  The  m i st  - tran:.por  t uycn  - Progress  In  c-cuno.n*c  .i  -J 
e<p,v  imentd  I studies  *•-  OTIC  power-  plant 
AUTH:  A/CHARWAT.  A.  f.:  B/hAf.lrXND  R.  C/R10GWAY  S L. 

PAA:  A/(Cal  Ifornia.  University,  los  Angelt--..  Calif  ». 
C/(  R t 0 As-.oclates.  Marina  ool  Roy.  Ca  1 1 f ) 

In:  Ocean  thermal  energy  for  the  bO's:  Ocean  Tre'-r.il 
Energy  Conversion  Conference.  6th.  Rushing ton.  0 C . 
June  19-22.  1979.  Preprint*.  Volume  1.  (£79-4577.. 
20-441  Laurel.  MJ . . Johns  Hopkins  university.  :S75.  c 
bC-3/l  to  BC  3/9. 

MAJ5  /’COST  ESTIMATLS/'EUCTRIC  P0«R  PI  AN  T • K I 5T  / • OLE  AN 
THERMAL  ENERGY  CONv  ERS  |(  N/ *GF  F SHOE  HATIORU., 

MINS:  / LESION  ANALYSIS/  ECONOMIC  ANALYSIS  ENER.Y  BUJGEIS/ 
ENTRCY  TECHNOLOGY/  PROTOTVI'ES/  ThERUCNYNAMIC  CYMES 
ABA:  I Author  I 

ABS  A preliminary  design  ar.i’  coot  analyst-,  of  an  oTEC 
power  plant  utlllAiug  He  mist  transport  cycle  has 
been  conducted  Arbitrary  choices  for  tin*  c *t  tied 
lift  tube  losses  were  n-.ido : other  losios  e^t  tjlul 
from  conservative  engin  erlng  practice  The  plait  tost 
Is  lift  efficiency  insensitive,  and  is  oi  the  n der  of 
SiOOC/nlk.  An  «x per t mental  facility  na  b.  cn 
constructesj  by  'JCIA  for  the  purpose  of  MOdytiQ  tfie 
essential  fluid  aynaiikb  of  the  mist  wm-'al  ii.ft  :•>*! 
mist  transfiort  process  a 3 ft  diameter  24  ft  tall 
vertical  f lew  t wo  - phase  tunnel  with  supplies  cf 
vacuum,  warm  and  cold  water.  An  ot-ifir  ■ pl.it.-  wist 
generator  is  at  the  bottom.  ar*d  a vap.o-  ton.y-i.rfr  is 
el  the  top.  The  equip*- «.-r-t  sh">hooo«*n  pr  is*  is  n.  -.r  I ng 
completion,  and  data  collection  Is  beginning. 

NSO  1 2644#  M-dwest  Research  Inn  Golden  Coto 

THERMOELECTRIC  OCEAN  THERMAL  ENERGY  CONVCR 
•ION 

T S Jayadev  D K Benton  end  M S Bohn  Jun  1979  33  p 
ielt  Prevented  at  the  Srtlh  Intern  OTIC  Conf  Wailur glon 
.DC  19  22  Jun  1979 
(Conirect  EG  77  C 01  4042) 

(SERI/TP  35  254  CONf  790631  6)  AvaX  NTIS 

HC  A03/MF  A0t 

A novel  Ihermoelectnc  ocean  thermal  energy  conversion 
I0TECI  concept  wet  proposed  end  compered  with  the  emmorwe 
cloved  cycle  devrgnt  The  Ihermoelectrtc  OTEC  was  found  lo  j«er 
several  potential  advantages  including  simpler  and  mors  easily 
n-ass  produced  components  higher  reliabrlOy  system  performance 
through  the  use  of  a high  level  of  redundancy  end  long  lived 
solid  slale  thermoeleclric  generators  greater  safely  for  crew  and 
environment  by  el-mrnat-on  of  the  preaeurued  safely  lor  crew 
and  environment  by  elimination  of  the  pressurized  working  Surd 
end  the  possiorliiy  of  lower  System  costs  OOf 
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UTTl:  Hybrid  OtEC  cycle  avoids  indirect  real  exchanger-* 

AUTM:  A/JAilNIG.  C.  E.  , 

In:  Ocean  thermal  energy  for  the  80  s.  Ocean  The- ms 
Energy  Conversion  Confe-ence  Mh.  Washington.  DC 
dune  13-22.  1379.  Preprint'..  Volume  1.  (A79-4577G 
20  Hi  Laurel.  Md . . Johns  Hopkins  University.  19/9.  O- 

WAJS-  /*0C«  ANl?Hf  r.MAL  ENERGY  CONVERSION/’  THERMODYNAMIC 
CYCLES/* WORK I NO  FLUIDS 

WINS:  / AIR/  COST  ESTIMATES/  DtSIG:.  ANALYSIS/  ENERGY 
TECHNOLOGY/  ENVIRONMENT  effects/  pistons 

ABA:  M . E . P . 

ABS-  A hybrid  OT EC  cycle  which  uses  air  n*  a working  fluid 
Is  presented.  Indirect  heat  exchangers  are  avo-d-'d  a-.d 
the  air  is  alternately  warmed  and  cooled  by  direct 
contact  with  »ater  to  produce  useful  nirk  f rcm  Ire 
expansion  and  contraction.  Methods  are  described  to 
decrease  the  buoyancy  and  sit**  of  egu'pment.  such  as 
by  Increasing  the  emt  r ' css  I on  beyond  that  caused  by 
the  temperature  change  alone  In  addition  no  .ater 
pumps  are  used  since  prr ssure  changes  produce  me 
desired  flow,  making  t h*  system  well  *utte-l  to 
conbtnat  Ions  with  Industrial  nyinuf  ac  t ur  i ng  a-id 
aouaculture.  Finally,  based  on  a conceptual  .trsign  the 
hybrid  system  can  produce  electric  power  of  29 
cents/kWh  compared  to  3 9 cents/kWh  by  convent  tonal 
technology  burning  coal. 

NBO  19939#  Naval  Coaxial  Systems  Cental  Panama  City  fla 
DATA  ANALYSIS  FOR  OCEAN  THERMAL  ENERGY  CON 
VERSION  IOTEC) 

Susan  M Tuovila  Nov  1979  36  p 

IA0AC77908  NCSC  TM-271-791  AvaH  NT1S 

HC  A03/Mf  A01  CSCl  OS/ 10 

Ocean  Thermal  Energy  Conversion  tOTtCI  ia  the  concept 

taf  a aystam  which  «nH  axtiact  energy  from  the  ocean  by  tekmg 

advantage  of  the  suable  temoertuce  dtRerenee  between  surface 

and  bottom  mate-  m a •-oorcal  ocean  A fundamental  part  of  an 

OTEC  system  is  a large  section  of  beat  exchangers  Through 

which  the  energy  transfer  ia  made  It  is  crucial  to  keep  the 

surface  of  these  heal  exchangers  dean  because  fouling  by 

organisms  m sea  water  can  causa  deterioration  of  the  heat  transfer 

effectiveness  The  Navel  Coastal  Syelemi  Center  INCSD 

investigated  cleaning  techniques  that  would  effectively  prevent 

touting  in  metal  lubes  over  a long  period  of  lime  The  physical 

structure  and  cleaning  systems  of  the  OTEC  assembly  at  Panama 

City  Florida  ha /a  been  described  in  several  pape-s  and  will  ha 

dealt  with  only  briefly  here  This  report  will  describe  the  computer 

driven  control  and  dale  analysts  system  used  tn  conpjnction  *wh 

the  mechanical  system  This  will  include  explanations  ol  the 

physical  computer  setup  and  ns  interaction  with  hardware 

components  of  the  system  the  software  methods  ot  sampling 

and  date  management  and  date  analysis  techniques  A brief 

diacutsion  of  the  underlying  theory  of  heat  transfer  is  also 

.nrh.rSeH  GRA 

inciuofo 
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UTTL:  OTEC  OOPS  to  sea  /A  review  of  Mlni-OTTC/ 

AUTH  A TRIMBLE.  L C.  ; B/POTASH.  R l PAA:  B/llockheed 
Micsties  and  Space  Co..  Irtc..  Sunnyvale.  C.tltf  I 
In;  Oce.m  thermal  energy  for  the  80‘s.  Oec.-in  lhrm.il 
Energy  Conversion  Co»tl  e*ence . 6th  Washington.  O.C.. 
June  19-22.  1979.  Preprints.  Volume  1.  Ia7*i-4*j776 
20-44)  Laurel.  Md..  Johns  Hopkins  University.  1979.  p. 
3A  2/1  to  3A-2/6.  Research  supported  by  the  Lockheed 
Missiles  anti  Space  Co  and  Dillingham  Corp 
MAJS:  /’ELECTRIC  POWER  PlANTS/’MEAT  EXCHANGE RS/ ’OCEAN 

sureace/’OCEan  thermal  energy  conversion 

mins  / COLD  WATER/  ENERGY  TECHNOLOGY/  MOORING/  OFF  HOPE 
PLATFORMS/  PIPE  F LON/  WATER  DEPTH/  WATER  FLOW 

ABA:  AT. 

ABS:  An  Overview  of  the  Mini  OTEC  project.  Including  a 
descr  ipt  lor.  of  the  p.  *«  plai  t.  control  system. 
Instrumentation.  Cold  x.ih-r  pipe  |C»'P|  mooring 
did  p 'at  form  Is  presented.  The  f’lni-OtEC  is  the  fus- 
float'ng  a t sea  closer!  loop  system  using  surface  md 
deep  seawater  to  generate  50  kK  output.  atxJ  It  1 
Installed  on  a moored  barge  incorrorat Ing  CWP  in  the 
• Ingle  anchor  leg  Oe’.i  un  data  for  heat  exchangers, 
the  turbtre  generator,  fluid  systems,  control  sy  -c 
and  Instrumentation  are  presented  An  engineer  n; 
description  of  the  moor,  characteristic*  of  the  ba  . 
•peel  ft  cat  Ions  for  the  to  I ye  t hy  I ene  CWP.  and  trie 
crossover  hose  ai  e p-nvided.  A static  analysis  w ts 
made  to  select  a mnor t ng  leg  conf  igurat  Ion.  comp iryiti 
lengths,  and  anchor  weloht.  arxt  a dynamic  analyst-  r- 
the  system  response  In  a storm  was  performed  to  se:«*'  t 
line  diameters.  pipe  and  hose  will  thickness,  and  - y 
dapth.  A 1 1 me -dotnal  n dynamic  p*-ogr.»m  was  develop-o  *0 
Simulate  the  seaway  - 1 minced  motions  and  loads  of  the 
coupled  mooring  components. 

A 80  73210  Sea  thermal  power  Competitive  eleewtefty 

and  dtemicaft  from  the  tee.  J.  H.  Anderson  (See  Solar  Posner.  Inc, 

York.  Pa.)  and  D.  F.  Mayer.  In:  Advancer  in  energy  systems  and 
technology  Volume  2.  (ABO  73218  08  44!  New  York.  Academic 
Press.  Inc..  1979.  p 49100  17  rets 

Sea  thermal  power  (STP)  is  reviewed  with  attention  given  to 
operating  cycles,  environmental  impact,  energy  transmission,  the 
development  of  1 100  MW  sea  tolar  poaaar  plant,  and  the  economic 
perspective  A detailed  development  pro^am  is  propowd  and 
consideration  is  given  to  program  cost  end  the  outlook  for  the 
future.  BJ. 
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UTTL:  Oynjmic  and  olf-ue^ign  analysis  of  OIEC  closed  cycle 

pu«.'i  Sysli_-I.iv 

AUTH:  A/WtSTERBERG.  A.  W ; M/VAO.  S . C/JENNINGS.  S.  J . 

D/COLEMAN.  W.  H.  PAA  B/ICarncgie-UcI Ion  University 
Pittuburgh.  Pit . I ; D/tWcst Ingnoose  Electric  Corp  . 

Pitt  .burgh  Pa  . I 

In:  Ocean  thermal  ene> gy  for  tie  GO'S;  Ocean  Tnernal 
Energy  Conversion  Conference,  bin.  Washington.  0 C . 
June  19-22.  1979.  Prefer  ints.  volume  1.  |A79-4577b 
20-44)  Laurel.  Mt: . . Johns  Hopkins  university.  1979.  p 
BO- 1/ I to  BB- 1/ 12 . 

MAJS:  /‘CLOSID  CYCLES/ • DL  S ION  ANAL Y SI S/ • D YNAM I C RESPONSE  • 
ELECTRIC  POWtR  PL AN1  S/ • t NERGf  CONVERSION  EFFICIENCY/' 
OCEA);  THERMAL  ENCRi.Y  CONVERSION 
MINS;  / AUXILIARY  POWER  SOURCES/  AVAILABILITY/  COMPUTE*  ULu 
SIMULATION/  ECONOMIC  FACTORS/  FLOW  VELOCITY/  FLUID 
FLOW/  HEAT  EXCHANGLRS/  PUMPS/  RANKInE  CYCLE/  SYSItWS 
STA3I LI  TV 
ABA  V.P. 

ABS:  In  the  present  stuly,  power  syste"  analytical 

slmulaticn  program..  were  used  to  lu'mulate  and  a.iulyze 
an  advanced  OTIC  R.mkirc  cycle.  lc..st  cost 
optimization  algorithms.  Involving  pattern  search 
techniques,  were  used  to  show  that  anhydrous  ammonia 
Is  the  most  suitable  working  fluid.  A unique  powc-r 
plant  configuration  was  developed  and  shown  to  provide 
maximum  power  cycle  efficiency.  Dynamic  and  off -design 
conditions  were  simulated  on  the  OTEC  power  plant,  ar.d 
the  requirements  for  heat  exchanger  hotwell 
capacities,  liquid  ammonia  pui>p  characteristics. 
Connecting  pipe  »l/es.  valve  spec i f teat  I ons . storage 
capacities,  and  condenser  venting  loops  were 
I dent (fled. 

NSO  15571*  Midwest  Research  Inst  Golden  Colo 

ALTERNATE  CYCLES  APPLIED  TO  OCEAN  THERMAL 
ENERGY  CONVERSION 

B Shelpuk  end  A lewendowski  fab  1979  14  p rets  Presented 
el  the  tllh  Ann  Offshore  Technol  Conf  Houston  Tee 
30  Apr  3 May  1979 
(Contract  EG  77  C 01  40421 

(SERI/TP  34  180  CONF  790444  31  Avail  NTIS 

HC  A02/MF  AOI 

four  open  cycle  OIEC  concepts  are  described  These  ere 
111  single  vertical  amt  turbine  121  multiple  honconlel  ears  turbine 
131  loam  lift/ hydraulic  turbine  end  141  mist  lift/hydreulic  turbine 
A preliminary  assessment  ol  achievable  pe.lorm.nce  re  m.de  m 
addition  to  e description  ol  the  subsystem  performance  obteclnres 
which  would  support  .he  achievement  ol  the  lull  potential  inherent 
in  these  concepts  The  tesults  end  conclusions  include  a description 
ol  Ihe  leseaich  obieclives  achievement  ol  which  mesa  open 
cycle  OTEC  e viable  alternative  as  a national  eneigv  source 
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UTTL:  Pote.itlfil  for  ocean  thermal  energy  conversion  el. elite 
power  generation  In  the.  Southeast  region 

AUTH:  A/SUTHERLANO.  R L . B/AREY.  F.  0..  UR  : C/GUIlU  C 

H.  PA  A A/ll  lurid..  Pc.tr  arid  l I gr  t Co..  M i am  . F la  I 
; C/iSlore  and  Webster  Engineering  Corp..  Boston. 

Mass  I 

In  Ocean  thermal  energy  for  the  80‘ s;  Ocean  Thermal 
Energy  Conversion  Cuiilei  enec.  bth,  Washington.  0 C 
June  19  22.  197y  Prcpi ints.  Volume  2.  (A79-4577G 
20-44  1 Laurel.  M<l . . Johns  Hopkins  University.  1979.  p 
5A-  I/I  to  SA  1/C. 

MAJS:  /‘COST  t F FEU  1 VL»  ESS/ * 1 1 LCTR I C P-'aER  PLANTS/'OCE-N 
THERMAL  ENERGY  CGNVERSI ON/ - THERMOE L ECTRIC  POWER 
GENERATION 

MINS:  / COMPUTER  PROGRAMS/  DOMESTIC  ENERGY/  ENERGY  SOURCES/ 
ENERGY  TECHNOLOGY/  LIFE  CYCLE  COSTS 

‘BA  AT. 

•8S:  Evaluation  of  the  operating  charac t er 1 st I cs  and 

Investment  costs  of  an  OTEC  electric  power  plant  in 
the  Southea  t U.S.  is  presented.  Conceptual  design  of 
an  OTtC  plant  is  discussed  with  the  capital  cost 
estimate,  and  con  vent  lore  I c..al  fuel  plant  costs  A 
computer  analysis  Is  n.ice  of  the  It  f e cycle  cost,  of 
electric  power  penerdt  tun  with  conventional  generating 
plants,  and  an  OIEC  plant  suhstltited  for  a coal  plant 
of  a capacity  that  provides  equal  system  reliability 
A pre-.ent  worth  of  revenue  requirements  cost  analysts 
Is  then  made  of  the  revised  system  expansion  plan  that 
Includes  the  UTEC  plant  The  comparative  difference 
between  the  present  worth  life  cycle  costs  of  the  t>3 
expulsion  plans  determine  the  breakeven  capital 
Investment  that  can  be  made  In  an  OTEC  plant.  It  is 
concluded  that  OTEC  holds  the  greatest  promise  In 
Comparison  lo  olner  renewable  . nergy  sources  ava<lab<e 
In  the  Southeast  for  Central  Station  power  generation. 

A7931415  An  ocean  I bar  mat  difference  power  plant  la 

tke  Canadian  Arctic  R K Swan  man  (Wastwn  Ontario.  Unrversrty. 

London.  Canada)  and  R Green  In  Renewable  dtarnatwet.  Proceed 
mgs  of  Ilia  Fourth  Annual  Conference.  London.  Ontario.  Canada 
August  20-24  1978  Volume  1.  (A 79  31401  12-441  Winmpag.  Sola 
Energy  Eraiaty  of  Canada.  Inc..  1978.  12  p.  17  raft 

A venation  on  the  schema  of  using  the  temperature  differences 
of  the  ocean  waters  a tu  use  the  Arctic  atmosphere  as  Ihe  heal  sink 
and  ocean  waters  as  the  source  The  proposed  system  uses  a doted 
Rank  me  cycle  operating  between  the  temperatures  of  the  Arctic 
Ocean  ere)  the  colder  Arctic  atmosphere  The  working  Hurd  a 
•repot ated  m a vapor  gnwietur  by  Ihe  ttanefw  of  heal  from  seawater 
and  a condensed  after  passing  through  a turbine,  refecting  heel  to 
the  atmosphere  Two  essweiel  components  of  I his  proposal  ere  a 
we  we  I w working  fluid  hear  eschar  gw  tor  the  »as»i  generator  and  an 
an  wortug  fluid  heel  exchanger  for  Ihe  condensw.  GH 
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Int'tiwf  loral  lr;.»h  am  Industry.  C fee  trotnctin  c-i! 
labontory.  Tohyo.  ; B/i  to'’'  fta  Coro..  Pc  • -eh 

and  Btsrli'ijwnl  Cciilc  I.  Japan) 

In:  Ocean  t P*»  • nu»  I htitrrg  for  the  £'9's.  Of  can  Tic  1 1 1 
Cnc-'fj/  Cor.vrr  slon  C«>nf  * i cnr.p.  Uth.  Washington.  0 C 
slun  • 19-22.  1979.  I*i  n>  mts.  Volu-C  1.  (A79-4577. 

20-44 1 Laurel  Met . . . .•  . , h ,►■•>«,  Uni  vet  s n y . 1 9 . a 

2A  J/t  to  2 A 3 . 

MAOS:  /’DO.-ISTIC  ENT.  'Of/  EC*  ' U If  AN'slYSIS/ ’ELECTRIC  P . t» 
PIANTS/’FEASI  lil  1 1 TY  ANALYSIS/  "0CI  Ah  THERMAL  ENERGY 
CON ft RSI  ON 

MINS:  / ENERGY  SOfCCCS/  f NF  R Y TECHttH  -Q*  / JAPAN/  PILOT 
PLANTS/  SYSTEMS  EMNINCLRING 

ADA:  A . T . 

ABS:  Design  of  'TO  »•  O'CC  n »cr  fil.viti,  c»p  :■ r Imcn  t a I 

studies  of  :hr  power  Cy«  le.  iiiw.1  nri  Meat  ton  anti 
asM'.Ntcnt  of  OTEC  sy  <t>  In  slop  »r  are  reviewed  A 
tlynamte  analyst  . w.is  4Mt*e  of  the  platform  and  pl.stfr'm 
Structure  for  the  too  Mw  tonwrrcl.il  plant  to  optin.-c 
tf>e  plant  confltjurit  »•  and  It  anchoring  systrm 
Optlmi.M  concept  uni  tio'li>n  of  IRC  '•"ft  plants  on  not'd  rf 
ship  type  anti  st'NtrrtjC'1  d:s«*  tyre  t 'at  forms  was 
carried  jut  and  tit-  r.ij.r  ,.p<r  -.if  it  ion*,  and  cos’s  are 
Qiveo.  Heat  cucfinn  ,er  i vt.loj.irnt  with  several  tv'ts 
of  tut*cs  and  tub*  plat's  Is  discussed,  noting  that 
titanium  tubes  are  the  best  to  rcs'St  corrosion, 
erosion,  and  blofa.l mq  Studies  of  uranium 
exploration  by  OTEC  and  the  possibility  of  mar  tor 
biological  productivity  enhanced ent  are  described.  The 
lono  time  engineering  test  In  the  ocean  environment 
wilt  use  a 1 VWe  power  rystem  on  hoard  a bart,e  with 
ammonia  as  a working  f !u*d.  and  will  to  oOuTP’d  with 
test  facilities  to  e vliate  the  environmental  effects 

PRELIMINARY  SELECTION  OF  ANCHOR  SYSTEMS  FOR  OCEAN 
HDOtMAL  ENERGY  CONVERSION.  J.M.  Atturio,  P.J.  Valent, 
ami  R.J.  Taylor. 

Orean  Engineering.  v.  6,  1979»  PP*  139-167,  no.  l/2. 

EXTRACTING  ENERGY  FROM  WARM  SEAWATER. 

Gregg  Mnrland. 

Endeavour,  vol  2,  no  4,  1978»  P*  l65-l69« 
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UTTL:  french  OTEC  program 

AutM  A MAIN  HAND  I PAA  A /I Centre  Rat  tv*  i 
f * t »P  >0  i ta  t 'on  d«S  0 i-  .it.  Paris  f'erwr.. 

In  Orean  thermal  i .y  ft.r  the  BC':.  «.«o.-n  Thermal 

Energy  Co**  »c- 3 ! on  C .nf m Mi-.*.  CI*1.  Mai.ninotiwi,  t.  c.. 
Ju'O  19-22.  1979.  7"  r • n 1 1 . io’i.t  t.  i..*..4J7',e 

20-4. tl  laurel.  Md..  .tonus  Hg|Ainy  Urn*,.  ,*iv  f '79  p 
2A-?/ t to  2A- 2/7. 

va.iS:  /-Dc».csric  Energy/  ocean  emruy  lGv.e  sion/* 

0FFSH9RE  It.fRGf  SOURCES/*  PI  lot  PtAStlS 

MINS  / ELECTRIC  POftCB  PLANTS/  ENERGY  ICCMNOLOCT/  f A"-'Ct/ 
OFFSHORE  PLATroRVS/  PIPE  FLO*/  WATER  FlOW 

ABA:  AT. 

ABS:  The  OTEC  program  w*  ich  plans  td  build  a pilot  OC-  .n 

thermal  energy  Coavwi  Mon  (OTECJ  plant  In  the  t t<  *9 
Mwe  range  * • reviewed  last  T r.  ncf>  experience  n “TTC 
Is  dl'cusr.ed.  and  the  *re«,:h  Hty  testing  r 

major  comp  rients.  .j  ,j  sigtiiun  of  the  t to  19  7. 
pilot  plant  ai  e r:c  lj  *..*  J.  Tr.e  she  1 “ fi  - If  pc . r r - . 
conc.  i t Is  consider  *.  otln-j  tf.o  t’ocler  of  ljy 
cold  water  pipe  a <*n  c.cle  Otr;  -.nemo--  nave  SC.c-al 
advantages  ever  -I.  %e<:  rycle  uh  vs  us't.g  airmen . - 
and  they  produce  d>-sa  1 1 1 atec.  water  at  nominal  co-.t 
although  sca-wefcr  reguires  ri'reraf  Ion,  ’he 
Shure  hated  Cuno-pf  a-'fl  the  f Icat  mq  CiU't'Dl  are  h.  . •• 
Studied,  ar.d  lli?  1.  .<_■  of  Offshore  Itefrtclr.gy  for  ite 
design  of  flouting  un’tr.  is  considered.  It  is 
concluded  that  the  first  smill  ana  midjlc-stsed  OJEC 
power  plants  will  tie  located  In  eucatonal  Islands 

SINGLE  ANCHOR  HOLDING  CAPACITIES  FOR  OCEAN  THERMAL 
ENERGY  CONVERSION  (OTEC)  IN  TYPICAL  DEEP  SEA  SEDIMENTS. 

P.J.  Vnlent,  R.J.  Tnylor,  J.M.  Atturio,  and  R.M.  Board. 

Octean  Engineering,  v.  6,  1979,  PP-  169-245,  no.  l/2. 


513SS  (ANL/OTEC-BCM— 002)  I’rocrrdinm  of  the  Ocean 

Thermal  Enrro  (Mirninn  (OTF.O  Riofowlint.  CwmiM,  and  Mate 
rial*  Workshop.  Januan  S 10.  1971,  Rncvltn.  \ irpnia.  (Arpxnoc 
National  lab.  IL  (USA|)  1979  Contract  W-JI-I09-ENG-M  >49p 
I>p  NT  IS.  PC  AI5/MF  AOI 

The  2)  papers  prevented  are  entered  in  the  data  have  separate 
ly  Round  table  sessions  on  measurement  of  R/suh  f/  and  analysis  of 
heal  transfer  data,  biology  of  fouling,  common  and  ihe  application 
of  matenalv.  and  fouling  and  countermeasures  are  included  (WHKI 
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Or  par  l men!  of  Energy . Noshing  on  D C 1 
tncmctring  Co..  Atcaar.nr  i«.  ya . , ' 

r"\.2C‘rn  »or  the  80’s.  U.  e.n,  II. 01  1.4I 

, 9y  oC^vcr*'on  toof.rent.e  Cm.  Ma  ntngt on  0 c 
»•«.  P-cpr.nto  Volume  1 lAii^i/Vb 

3A  ?/,’  'o^A.'i^o:  ,.73.  p. 
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Th«  0TEC.  Of ‘An  •nglinicf  ng  prfvjrom  to  o-ti.ic,  v • I (r 
energy  ttoi  ‘.J  in  th>  00  an  suifmv  ».o*cr  a .j  to 
fit*  I • ver  |t  to  t nfc  (J . S at  a nwir,  n t nD  I » ‘ price  it, 
rc.  liitfl.  tht  thermnciyn.i.mc  system  to  c*  tract  tho 
it  r*d  *ntrgy , tne  supporting  equipment.  a,,  j <•«  .ms  of 
clc  l , ver  u.Q  it  are  considered  ay  objectives  o*  tnc  OtfcC 
pr<-gr  em  Tr.o  Objective-  of  the  ocean  rrgiiwcring 
P>  ..f)ram  is  tne  de  .ic.n  .i>  d const ru'  t ton  of  trv  , f soo.  r.e 
delivery  syr.tf..,.  Plot  f mm  subsystem.  i,.r.d  based 
Pants,  p I art  snip,  and  a sp.«i  pint  torn  to  tr.c  AO  l'»o 
plant  aie  discussed.  Design  of  tne  cjlu  w«t'-r  pipe  is 
considered,  including  la  t tom  - nous t c tl  pipe,  tensioned 
pipe,  arc  pipe  joints.  It  is  tonelucV-.i  that  u 
terhnlcal  base  of  platform  designs.  ccliJ  cater  pipe 
designs . and  oxir  designs  has  been  provided  f.  r 
designing.  t<ui  ijing.  and  cper.it  Ing  a hu  Ilk.  OltC 
plant  . 
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UTTL:  An  Overview  of  the 
mooring,  aichorlng. 

Mnuf Adunnii.  etc 

AUTM:  A/SVENbtN.  H A.  PAA  A/fGlohal 
Inc..  Newport  Ctach.  Calif  » 

In  Ocean  the.  ma!  inon,,  fCr  ih«  to  s.  Ocean  Them. -I 
Cc.nf  L i ctiv-o  . iti,,  So  „n  lag  ton.  0 c 
l'i  e,<-  ir.ts  Voli>v  2.  < A 7‘j  - 4577>> 
Jvor.s  Hopkins  University.  1973 
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n.:  r ='•  : S.JTiS £1 '/ 

site  elect  lor.'.,,  e p”  ■•'.’’ntSa  **•  ! sTie^ni^  ’ 
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survey  is  Included  lo  ‘to.  the  j*',.  V tc 

0TEC-;  c.;..;r'  . T.;\ v.-  j 

clnt.Z??*''1™'"  '•>  ‘.onvertlng  shin 

centerline  cargo  tanks.  w " snip* 


Energy,  v.4,  no. 5 Oct. 

1579 

RENEWABLE  ENERGY  PROSPECTS.  (Special  Issue). 
(Proceedings  of  a Conference  on  Non-Fossil  Fuel 
and  Non-Nuclear  Fuel  Energy  Strategies. 

Held  In  Honolulu.  Hawaii,  Jan, 9-12, 1979. 

Sponsored  by  the  United  Nations  University  at 
Tokyo,  Japan). Wilfrid  Bach,  et  al.  eds. 

Lave  A and  Law.  G II.:  recall  thermal  energy  conversion  |OT  R('|:  social  and 
environmental  issues 831 

Abdrml  OltC  camnh  Ihr  s.4j«  energy  mfcilrd  an,l  rlurcri  in  Inipiuil  *akrsMi‘jRln 
cily  I Ik  ck-iIfKih  nuy  hr  t-tffcrr  uhlrd  in  vh.wr  .«  uv,l  m v<fv  (nr  I»k  nunuUlmc  i4  mrtgy- 
inlmuvr  prndui.lv  iMcnmna  t'SA  ami  Japan  air  wimml)  pmvumg  1 II 1 1 Ihr  <fc-w-l«fv 
nicnl  priflimv  in  hnrh  whiiIikv  arr  vumlar  Pnvnll*  Ihr  rmpluviv  i,  .m  ihr  .Invrtl  A inline 
cwtr  mlh  inmnnu  av  Ihr  HuhI  The  pnwer  plan  I v kc  In  hr  hntivol  nn  Ihulmg  plal 

Inntiv  II  Ihr  rkvtrHily  IV  In  hr  tahktl  In  vhnrc  Ihc  pGrf.rmv  mil  hr  mooted  In  the  or  ran 
— Bone  II  the  pLmtv  ale  lo  pn  ducc  iUiiihiI  prndwviv  Ihc*  mil  gta«  from  one  loealnai  lo 
anothei  on  the  npm  vra  lo  vapTarr  I lie  Liifrvt  availahtr  iImiimI  n-voiwer 

IcthnH  j|  kauhdiiy  of  I >11  ( appeals  eerlam  In  the  nr.n  imn  l III  I ran  hr  r\  I atom*  a I I, a 
US  ivlandv  whfch  tlrpind  ,ai  nnpialed  .al  lot  pmvrt  penri  jinai  lilir'  ran  rtilrr  ihc  1 1 N 
mamtand  mat  Lei  in  Ihc  Sotilheavl  if  proyreted  capital  cod  ha  laipr  piwilc  n icah/.d  ami  lugh 
voltage  undnwalct  dc  ■•anuutwMai  n drvrioprd  hryiaid  iwnni  dale  id  the  ail  Ehr  tvlamh 
m ir  Id  anwamlv  h>MiW  ami  iIh  t'S  mu  Lei  iv  ecinualrd  lo  h.  mmh  lac  pet  Pem-tialaai  id  Uk 
idand  mar  Id  ran  hryin  in  Ihr  rarli  l*«lh  ,4  ih.-  inainGml  maeirr  aliet  Ihc  year  '»»«l 
A polmtcil  impedimenl  lo  Ollt  v aiirlerrtrd  ilrptoymrni  iv  taplal  Alllvuiph  three  aer 
immrr.aiv  inip.al.Hit  mviiiaimnilal  ami  mdilulnaial  gucvlMam.  th, y aer  vv.av.lai>  lo  Ihr  icvmo- 
mu  .mJ  uni  twiii* \ 

rhiv  pipe,  ad.hev-cv  1 1.  tcnkWK  vnrul  ami  cma.aiimnlal  n«vv  imlnum  lo  Ihr  irmnri 
crall/al *4 al  .4  fill  I 111.  .,  pnari  avvw«i|4lum  air  lhal  k-vlnmal  pc.44tmv  ran  fa-  udvrd  and 
Ihal  in  11-il.iin  knalMHiv  Oil  I ran  he  iiaii|xlilivr  mlh  iiaivrnliiai.il  have  load  (anvil  vy vkmv 
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OCKAN  THERMAL  ENERGY  - STATUS  AND  PROSPECTS 
" ■ H.  Avery 

Marine  Technology  Society  Journ.il,  Vol  1? 
"»•  2.  April/taiy  1978,  p.  9-16.  ’ ’ 

The  pu-pose  of  my  talk  I,  ,o  give  you  a brief  overview  of 

'hermal  *"*'< » conversion  i 

>»  vs  «■ .»« ,ne,w  zxrz 

Islnn  th.  h”  * m8,h0d  ,or  aerating  power  by 

using  the  warm  water  at  the  surface  of  the  irop.r«* 

Tdemh  if  !;0f7b'na"0"  "i,h  ,h*  cold  water  ava.lable  at 
a depth  of  half  a mile,  to  operate  a heat  engine 
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Sludiet  leading  lo  16#  devatoprntnt  ol  two  400  MA  ulfvhots 
thermal  energy  conversion  commwcol  plant t ere  piesenled  Th.s 
volume  includes  a summery  ol  ttwaa  tasks  lack  2*  systems 
evaluation  and  taquiiamant*  task  2B  • valuation  plan 

talk  3 technology  rtiaa  and  talk  4 systems  mt  agiet  tun 
evaluation  Talk  2A  includes  Itta  dafinition  ol  top  laval  t squire 
nianti  and  an  assessment  o*  lacloti  cut  teal  lo  the  selection  o I 
huN  conhgutelion  and  mum  quanlitKalion  ot  payload  tequMemenls 
and  c hat  act  at  title  1 and  sensitivity  ol  lyilani  chaieclerwncs  to 
Mia  lal action  Talk  28  tncludai  devefcipmeni  ol  a nwlhudutogy 
lot  syslamaltcaUv  evaluating  ilia  camldals  huMutmi  tacaJ  on 
iniatiaialiunklMpi  and  ptiontaai  developed  dutmg  talk  2A  Tail  3 
tncludai  tha  anaiimant  ol  cun  ant  technology  and  •dentihcetvm 
<*•  dulic tanciai  in  talation  to  OTIC  requirements  and  tha 
devatupmonl  ol  plana  to  conact  loch  dohewnews  task  IV  tnvuTvav 
Ilia  lutmal  avatuatmn  ol  tha  m candtdeia  huMlotnia  at  ratal  Km 
lo  ilia  and  plant  capacity  lo  quantity  coet/sue/capeb4ity 
■alalionaliipa  loading  to  talaction  ol  an  optimum  com  mote  >al 
Plant  OOE 
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tha  clidiactaiiilica  attach  were  daatrad  at  tha  damunanatton 
plant  ata  dticuiiad  and  tha  damomitalion  activinoi  lot  that 
plani  ate  commented  on  Tha  coil  icHo  end  stale  ol  devehjpmeni 
ol  tha  tachnulogy  tha  plant  amptoyi  ata  covotod  OOF 
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Lrtotaluto  and  tmhrsirwl  louicai  atota  lutvoyod  to  mm 
on  Via  barn  ot  appa.ant  acononuci  and  takataMy  tha  ywrAaiy 
ol  both  ihaN  and  tuba  and  compact  ocaan  thermal  energy 
contatitun  IOTEQ  haat  aachangati  A no  laak  taquuatnatn  n 
mandatoni  lo  ptavant  m..tng  seawater  and  tha  emmorue  wudung 
8t»d  Tha  apataung  tampataluia  ianga  conudatad  a 7 to  28  C 
188  to  82  FI  Malat tall  avaiuatad  were  aluminum  titanium 
coppat  ntckal  Al  6*  auilanitic  ilamtaia  itaal  ungly  and  in 
computation  with  itaal  and  concrete  Many  typai  ol  waldutg 
and  Uarmg  process..  ,oka.  .aanuon  magnafcummg  O .mg 
leakng  and  adhanva  bondmg  war  a cunudofad  Tha  automat* 
gai  tungatan  ate  waking  ptocaii  and  aiploMon  waking  potmiw 

>*•'  now  app...  to  oNa.  th. 
SP>  tal.ab4.ty  taqouad  ol  no  Wat  siw!  and  tub.  tw.t  ..chwiyw. 
Ol  tha  two  ptocaaaai  tha  gai  tungatan  ate  waking  process 
appaati  lo  ba  tha  mota  econorrucefty  atttaclnra  OOF 
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Tha  conhgutalion  tntagtahon  and  evaluation  Hudwa  pat 
lormad  lot  commatcial  OTEC  appkeattone  ata  ptaiaiitad  Tha 
taMilti  o I conceptual  designs  lot  tha  pMllotnw  tha  tec4ri.ee  and 
•bmpmant  tequiiad  for  conitruclum  dapluvmant  upe.el.on  ol 
tha  OTIC  platlotmi  and  coal  eitimetei  and  lima  schedules  a>a 
diicuiiad 


32950  < I'M  213104)  Rear. able  uccaa  eaergy  sources  Pari  I. 

Ocrin  thermal  rati g>  cunirtitua  (Office  of  T ec tinning)  Litcwtirnl 
(U  S longues).  Washington.  DC)  May  IV7G  SOp  NIIS  PC  AO}/ 
Mh  AOI 

1 hit  report  detail.  the  current  itatui  «'  OTEC  technology 
with  pailkulur  attention  lo  atcai  in  which  ngnificant  ptoblems  cult 
It  discusses  the  economic  cnnstdcrsiitiit  whit h arc  pcittnenl  to  an 
OTEC  lyitcm  and  outline!  economic  ptoblenii  facing  tome  of  the 
product.  moil  often  suggested  for  (3TEC  production  1 he  final 
lechoni  of  the  irport  deal  with  the  ptcicnl  and  possible  future 
Gotcrnmcnl  tolc  in  funding  OTEC  tetearch 
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FIFTH  Or.  FAN  THERMAL  ENERGY  CONVf  R8TON  CONFER 
ENCE  VOLUME  1.  MOTION*  t 1 

A Law  ad  (OOF  Aaihmgton  OCI  and  I N Veotugki  ad 
Sap  1878  695  p iaN  Card  haM  at  Mam  Reach  Fla 

20  22  Fab  1978 
I Giant  EG  77  G 05  55601 

ICONF  780236  PI)  A.e4  I4TIS  MC  A98/MF  AOI 

Tha  advancement!  mada  a.  the  paal  year  at  the  ocean 
engineering  aapecti  ol  tha  ocaan  thatmai  anatgy  amoum 
IOTEQ  progiam  ata  rtaicnbed  C ommucal  plant  studwe  are 
p..ie..ied  on  dta  powot  ayatom  coat  .ata.  pqw  system  and 
the  leewaiet  tyllam  Tapes  An  and  wckrda  dw  powo.  lyitota 
• wvatupttwttt  dw  haat  aachangati  system  alternate  power  cyclaa 
and  teotoukng  and  cortoaon  aHacti  A A M 


Fla 


FIFTH  OCEAN  THERMAL  ENf  ROV  CONVERSION  CONFER 
ENCi.  VOLUME  2 SECTIONS  4 6 

A law  ad  and  T N Vanrogtu  ad  Sap  1678  SS2  » rati 
Con#  held  al  Mam  Beach  Fla  20  22  Fab  1878 
(Grant  EG  77  G 05  66601 

ICONF  780236  P2I  A*a4  NTIS  MC  A26/MF  AOI 
Content!  ocaan  thermal  energy  conversion  IOTEQ  | 

■Margo  oplunuetion  tonudarnnn.  at  sotectnn  at  OTiC  | 

Itro  and  contrguralnn  OTEC  1 early  ocean  tan  pro 
i of  an  OTEC  | 

OTiC  | 

. OTEC 

by 

lo  01IC  ihq»  by  kaad  and  I 
ot  an  OTEC  power  system  using  , 

ng  ah»nunum  heal  eschar 

RES 


OTIC  PLATFORM  CONf IGURATION  ANO  INTEGRATIO* 
STUDY  EXECUTIVE  SUMMARY  Fowl  Report 

Apt  1878  41  p tats 
■ Contract  EC  77  C 01  40831 

lOOE/E  1/406 J 1 LMSC  0623766)  A.ml  NIIS 

MC  AOJ/Mf  AOI 

Coraaptual  dawgna  ot  sh*>  lypa  and  spat  type  ptettuime  hi 
‘A-aan  thermal  Inatgy  Conversion  IOTEQ  commercial  plants  art 
ptasattod  Comparative  avalualton  of  at  cenodete  ptattoim  typat 
» mada  Uavtgn  yudeknet  lor  aaa  water  col 
pusrtrun  cuhhoI  systama  ata  developed  Coats 
uterus  with  outputs  of  400  MAs  I net  I lor  a 
Nws.  Ot  leant  Mtwat  and  Stark  OOI 
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UT 1 1 I/AT  JON 

wins  / (ovvercul  ENFPG.y  ctvriori/'qr/  eni  -./  cnh.mmcn 
crnciEncv 

ABA  Aot  hfir 

ABS  Altn-nat*  f'prqv  crryor'  lb'i  r<  thij'K  sut  h ft'.  ocmn 
tl’ffrtl  energy  convers  if«  IOTICI  wind  pny.  r 
geothermal  sells  and  bl»m,-i\s  Conversion  at  . i-g 
eaplorod.  And  re  - e*aml  IV  d In  'tyc  CJt'.c  . f..,r 

cor-rrclal  viability  At  a time  whin  UmtM  Stall  S 
fossil  foci  and  uranium  reionr  ces  ■*'  < 't.,  n,|  ic 

inst.f  » Iclent  to  surpiy  'Alionnl  n»  ock  • . t • > i .• 
twenty-first  century,  it  is  essential  to  broaden  the 
base  of  feasible  energy  convcis*oei  tcrnnol.  qms.  the 
Motivations  for  rieve Icpeoni  <1*  tresr>  » .»ir  n 1 1 . r ■ a 1 1 « e 
cm  I gy  forms  are  established  Irlmary  technical 
asserts  «-,f  OTEC.  •< I • -O  rectlmiiMl  »i«d  biomass  I’engy 
crr'/iision  t ys l e*r.'  are  «,©«cr>r»ed  ain.g  with  j 
dlscuvslot  of  relative  .'.dvnn ' i.ges  «•>  J sal.  irt.iges  of 
the  • cncepts.  Finally.  the  S<nt  Inert  is  vbifin  ’hat 
each  of  the  four  systems  should  be  dr.oi<ir.d  to  I f>e 
prototype  stage*  and  employed  In  the  itqinn  ni  thr 
'Oimtry  and  In  the  ttcl'r  c*f  fccno’y  which  is 
Comp  I lir.ent  ary  to  the  lot*  of  System  nutnut 

weo  IMHf  Roaanblati  IM  I and  Son  Inc  Tot* 

OTIC  PLATFORM  CONFIGURATION  AND  INTEGRATION 
VOLUME  1:  EVETEMR  ENOINEERINO  AND  INTEGRATION 
Fleet  Amor 

1 it*  1978  778  p *<t 

I Contact  EG  77  C 01  40851 

I TI0  794181  Avad  NTIS  MCAtl/Mf  A01 

An  evaluation  methodology  on  devalopad  lot  tha  pti'poaa 
of  analyzing  lha  ocaan  lyylam  .equnemaoty  aganU  tha  arta 
entatia  and  m a«r >vmg  al  tha  coeduamea  n la*  n ht*  taanatat 
tyatem  powlMmmg  lyatom  and  What  ocaan  tystem*  chaiartena 
net  ftnMy  «..dm  and  cold  natai  ptpa/hu*  !!'•«  •I'lhrMn 
mtfcealad  that  lt>a  bad  plat  lorn*  bull  yhapa  would  ba  ona  Ibai 
would  hava  a yubmwrgad  mam  body  and  tha  cold  wata>  p*p« 
would  ba  attaebad  lolna  A««ibl*  yjml  typa  conhgu.aho« 
poawMy  with  ftaxhla  ©ntt  along  Iba  langtti  n w*A  tha  baat 
petitioning  yyitam  would  ba  8 Italic  mooting  tyctam  pntiAly 
3 lag  tiamo  boHow  cytmdncal  Mt  tot  Imaa  DOE 
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AUTM  A/HOP'ib'II /.  ti  S. 

-099 : Arginine  National  l<h  . Ill  CSS  (Energy  and 

Cnylronmei  t«l  Sy'.turs  » AVAIL  NTIS  CAP  W A i -r 

•01 

Presented  at  ASW'  t if  Techrc*l  Crrtf  . ary] 
lab (bit Ion  Moms tan  f-  . s 9 Nov  1970 

WAJS:  /•  r M'J.IIC  t PLAN*  ]NG/  ‘SVStEMS  ENGINEERING/  • TUBE  he  1 T 
EXCHANGERS 

•INS:  / ENEf’CV  TPANSTE  9/  ftr.Lt  E XCHAto  .EPS/  MEAT  TRANSF  E1 
HEAflllC  EOUlPVFNt/  PEEK. RAWS 

ABA  DOE 

ABS  At  present  a major  pa*  t o»  the  otic  Program  is  |t*e 
power  system  On  «e  Iripmrnt  t PSD  I Currently  the  9S'» 
activity  is  divided  Into  three  par  ts  fcg  | f,«,g  j 

end  support  activities  PSD  t Is  the  rtes'On'o'  SO 
WRe  prwer  system  using  -hell  end  tube  heat  r.  changer v 
In  whlcl.  thrra  contrartres  are  Involved  PsD  2 '«  a 
parallel  effort  which  pursues  the  sea-  n»li-.  »lth  the 
WE  Of  PoRLheii-ANi-tui  hHl  eni 
activities  Center  at*  ut  the  rte»e  lcp»<  -it  of  in.it 
earhargers  la  h Ct  the  e areas  are  i.rs  rifti  a>«f  the 
relationships  Detafrn  P'O  and  the  remaietr,  (nr 

OTEC  Program  are  discc  ed 

79^1 1 5415a  I SrUE  0 P/Gt  7-lf.  rAtlG-oy  ,4  PPT* 

NTIS  rS  - 78/ 1 ?24 ' t NllS'is-77/  0S7  Ni|s  r.  7f.  rt  j 
78  11/00  128  PAGES  IJ’CI  av.irtro  Occurs  Ml 

Sur:r  rsedns  NTIS-’S  77/ I •'it  NTJ  S/i’S  - 7C/O907 
UTTL:  Solar  se.t  r-,r.  p I a ■ I * Ctatluv,  ft.  1 |h, 

« -igincer  irg  inge.  djt.i  U-e  TLSP  P-  gre-  s if  or* 

1770  - Oct  io;b 
AUTM  A/H'J*.PEPANN.  A S 

CORP  National  Technical  lnfo» mat  1 ut.  Sr'vlct  '.p  ■■  ,fi«id 
Va  AVAIL  NT  | S S'1’  M<  SiR  f</Sf  i.  fl  O0 

WAJS  /-CIBLIC  :.f  AIMIES/Tllf  fFIC  GPfspAfO»S/"  Cl  AN  IMtcfAl 
ENr  Bjf  Cl  FI  a Efts  | Vf/  , 'II  if  SEA  !<•,»»  PiANIS 
WINS  / t OPR0S I ON  PPlVEN' It.l«  rco-y  *JJC  f:  1|  »,!S/  ftA’-LIllTF 
ANFIVS1S/  HEAT  E FCIIANGI  PS 
ABA  GPA 

ABS  The  pre-ent  ststuS  and  future  pr».T.ects  of  u'.ltdf  the 
OCrsn  thrrr.il  qrad'ent  for  prndu<  t l(m  * f ei.<|i  ic 
power  a,e  d'scucsr,!  in  »hr  • e Citations  nn«  w.r  IcjMloe 
re«o»rch.  I ng  i r.ner  i lltJ  tc'tmale.  a»  d t C-tS l*»  I I 1 1 , 
studies  a-**  covered  . i«..  icdiMg  s t ud  • e ; t?.  aiing  with 

Syrtems  and  cr/ip-’n  l !«sign  Th  , it[.Mt«d 
b Ibl  1 ogr  aph  / contuns  1.4  f-bs'racts.  ?S  of  whirl  .-re 
rew  entries  to  tnc  prc.  ous  edition 
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• .so'Mienl  and  control  of  OTIC  pnyslcei  onvlrnf  rrentel 

Impacts lonferrot«!i 

A/DITMAfcS.  J.  0. 

Arrjonno  National  lab  . III.  AVAIL  Nils  SAP  hc 
A03/MF  A01 

P-isented  at  Env  l mm.cnia  i Control  Sy*fi  ka^hington 
D C . . 28  Nov . 1978 

/ ’CONFE  kf  NceS/ * CNVI  koNVf  N 1 A l SURVEYS/*  INDDSTRI  A l 
NAS'fS/ *001 ANS/  WAIlk  Mil l Ul  I UN 

/ DA  1 A ACQUISITION/  ECOIOGY/  llECIRIC  PCtdfc  PLANTS/ 

SCALE  MODELS/  SIPAI IFICAT ION 

DOE 

I'nys.  I ca  I | it  L/illfb  at  lal*oratory  scale*  provided 

data  on  the  potential  tor  reioune  (ktfrdUA|  lun  us  « 
function  of  plant  design  and  iecrl>lng  *uttr 
character  I at I cs  as  well  as  the  pathways  nop  ■ i ■ > »g  of 
plant  trajectories.  Continuing  physical  rood  studies 
enplore  near  plant  effluent  behavior  further  for 
variations  In  upper  ocean  st i at  1 1 1 cat  Ion  and  currents. 
Predictions  of  I n termed  ia  le  - f le  Id  spreading  and  inlying 
are  necessary  to  estimate  Impacts  in  the  far  «ukc  of  a 
plant  and  bear  on  spacing  between  plants  the  results 
of  near-plant  ano  Intermediate- f i© to  effluent  behavior 
provide  tne  Input  and  boundary  conditions  for  models 
that  simulate  the  large  scale  transport  of  0IEC 
perturbat Ions . 
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Util.  Ocean  thermal  ji  a current  velocity  data  r e.  |u.  i ent  » 
for  design  of  an  0TEC  D* mens t> at  ion  plant 
AUTM  A VOllNARI.  R L.;  U/IIS1A  d 1 
C0RP:  National  Oceanic  and  Ait.ospheMc  Auramistr  at  ion. 

Miami,  f I a AVAIL  NIlS  SA  MC  A03  . Uf  AIM 

MAJS  /’EtECTklC  P0lr.tR  PLANTS  ’OCEAN  CURRENTS,  • U I >N  I HE  AM  1 1 
EMRGf  CONVERSION/  VELOCITY  l~lASUkEUi.NI 
MINS:  / ENVIRONMENT  EFFECTS/  ICE AMOUR Aril  |C  PAk  AML  I f i S/ 

SIRUCIUkAl  DESIGN  CklllklA,  IlUPEw ATu»C  U-EiSU  lM£M 
ABA . GkA 

AbS.  Tin-  rcQuirenienls  fur  ocr  enogt-uphtc  Ou’a  nv.  li-.-d  In  tn« 
design  of  an  OIEC  ilernHi  ti.it  ion  pla>>l  and  ,« 
methodology  for  obtaining  Od.cn  thuin.il  ,.nu  current 
velocity  data  are  presented  In  addition,  so-e 
requ I renent S for  environmental  lapuCl  data  are  given 
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IH  02/00  M PAULS  UN4.I  ASS1F  ICO  DGCUk'EhT 
UTTl.  Ocean  thermal  energy  c wtivrers  ton  material  r*  iful rement S 
fir  large-scale  systems 

AUTM.  A /t*(  r.Uwi't . d G : b/Ml  I DNtMuS.  w E PAa 

8 I He hs..cliuK Its.  Unrv-rsity.  Amne-rst  ass.  I 
Mi-ta  I lurgical  I r ansae  I i < CIS  A Physical  L't  tallvi  uy  and 
Materials  Science,  vui  9A . F I'D . 197b  p 207-314 
MAdS  /’EltClRIc  Puslk  ft  AN  I '.  ’ENERGY  TC  CM»,Ol  ,-GT/  ’GCI  -'.N 
THERVAL  ENERGY  IGNV I kS l‘  N 

MINS  / Ml  At  E * CHANGE  k S/  MOONING/  POSITIONING'  St  A aAt|R/ 
IbkClNES 
ABA.  lit.*  her  l 

ABS  Ttits  paper  Sutu  arl.’es  t'e  g-tni.ru  I (Orfi-iilt  a.al  Current 
A tat  c wf  the  art  fer  Coin  In treat  Energy  Conversion 
lOUCl  Systems,  w lary»-  scale  solar  energy  tv  nin 
re  sour  ce . Spi  c<  I icul  ly  . It  fo*use«  on  tne  varied 
material  needs  for  such  power  plants  Each  o*  I n» 
system's  major  components  Itu'Dinu.  real  ha«  hunger . 
Ocean  platform  or  hull,  and  o* can  aAivr  deli\.*v 
System  I is  iliscusSid  . iih  respect  to  r.iterial 
requIrcMShtS  it, pc  and  magnitude  i r«uk  j l..r  !ty 
various  designs.  The  heat  oclanycrs  *.  e c,.ns : «'«  • ed  to 
be  the  key  power  plant  components  and  .wrluuv  signs 
and  material  cnoicts  arc  presented.  Also,  lie  Impact 
on  walerlal  resources  tc-r  large-scale  .mpli  citation 
of  such  systems  is  considered 
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Ft  ASlbU  I ft  analysis 
ABA.  P.T  M 

ABS:  Althiugh  t her  mudyisumt  ally  inefficient  12  Sk|.  OlEc 

plants  bet<  l*  li»'P>  I it  nt  in  view  of  tne  tact  tfvit  the 
fuel  i sun  I re«  Itojf  mt 

massive  neat  each  angers  operating  at  4j  F teeprr.ttu  e 
differences  of  less  th  a.  40  F A J.  vlgn  for  a tl«  |, 

25  Ma  modular  unit  rtn  res  about  <40  miles  cf 
taro  - I rich  tubing.  In  viiiir  alia  trim  or  trte.viua 
Methods  of  rivea  l ng  si  me  froa.  the  neat  ytclgn  ,e.  k 
without  uct.-la  .il  t.i  . . t . »e  e .1.  Iroi.tyr.t  ar#  ge  rt| 
OevelOf >ea  The-  Current  estimate  fer  live-  cost  of  a 
moored  OIEC  plant  Is  aimert  S2u00/*>a  capacity,  wlir 
Costs  decreasing  with  r*provcmcnts  in  heat  e*cr».  v.-y 
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MAJS:  /•fUFPUV  SOl’PtlS/'uCf  *11  till  r.’l  INCP-..  th/.u  I N/» 
pry.r»  PifcN-S 

mins  / corrosion  iests/  enehgv  ."•*  1 1 r me n t 

/ rOUlINC./  HEAT  E ACMAf.c it  PS/  HIM  TPANsHN  (OMIlCKNtS 
/ PPESSI.'Pt  f.t  ASUREMt  NT'.  TTWI-rPA’IiRC  l''  A*-U(.  I KEN  T/ 

*AT|P  now 

*84  S 0 

ABS.  The  primjiy  go  • I c.f  th"  OTEC  |rog-  ai  1 to  r«  1 la  th* 
of  the-  ocean  Ihvrauil  *'iordy  ■ «iuu* i v®r 
rtestPlbM  ttv»  iw'ai.U'epn'ts  ' p'ulrrt'  in  t M1  i «*.• 
cycle,  and  to  latarnlnp  the  nfcum.  i «-  .ifa.HI  t> 
prooerly  evaluate  t»>e  i-Hfcts  of  rorn-vin  fouling 
and  cleaning.  Initrmm-nli  one  dlycil-nd  yhich  can 
provide  data  for  evaluating  tty.  por  f.  i T.mrn  of  uttC-1 
li>a‘  e*ehongrrs  alirn  r • ,t. |r c t on  to  ro>  'taioii. 
bi«;f  oul  ing . ana  cleaning.  'he  merura  >«.-*.  o>i:.iir«U 
f c**  the  calculated  oveiall  iif.H  I - jn'lpp  >'fficlent 
and  for  groSv  power  developed  are  adtdn.i.  for  'he 
projected  needs  of  the  OTEC  I pr-qran  The  d.-i*a 
Obtained  on  OTEC- I will  be  sufficient  to  p edict  th# 
long-term  performance  of  an  OffC  power  generating 
plant . 
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rosp. eeping 

ABA ; CCC 

ABS  C«-nreptual  designs  of  s*  Ip-tVPv  anc  »nir-tyr*e 

pint  fores  to-  0*  ran  1he.mil  ft  ert.y  I n -r'  ni  |t)IECl 
fcw.-*'cl.il  plants  are  pt*".n'tij  r 'r.r  it  it*.- 
evalti.lt  Ion  of  sir  rant  idatc  .itit--  in  • v|-es  Is  Ml* 

Ocr. Ign  guidelines  for  a water  • • '«!  %.«ie-  plpr.  mat 
p.  sit  ion  control  tistrr'.  are  t.-v-it-i.n  ft.  a- e 
present*  d fot  plants  with  utpu’ , ' ‘ -.Hf  k’4'.-  in  tl  for 
operational  sites  of  f.rw  Orleans.  Ma*ni  t . anti  l-aAll 
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ccrnrrical  of  • shore  > a,  Conversion  /OtfC/  pia>l 
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J.  G.  Pit  B/IGH4»s  .ni)  Co*.  Inc  . Arlington.  v«  • 
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In:  Oceans  '78  the  or,  .«n  thalienoc:  Proce?Oln-;s  rl 
the  fourth  Annual  Com*»..ed  Cwiltr^rf*.  WesntngtO... 
O.C..  SeptewTer  6 P I**.®.  .A7n-?737«;  tO-491 

Pasnlngton.  DC  . Marine  TeCh'OluOv  Society.  H'v  >o»»  . 
Institute  of  Electrical  and  Electronics  Engineers. 
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MAJS:  /‘ELECTPIC  ms'R  plan?  -OfTSirTE  fhtPGV  SOURCES  • 

Of  f SrtMPt  PlAtiOPSiS  -S'  llli.  I IA.  I NH  A I N«S 
MINS:  / C It  AN  El.n-GV/  DEM  '.  .'I.AIVSI.,  IPuv  IEfMN0lO.» 

PUMRS/  trtilNOLdGV  ASSES'  *AI  NT 
ABA:  fAutnorl 

ABS:  Ttie  design  anil  const ru  lion  o»  an  OTEC  plant  sla’«d  to 

prorKjce  electricity  fr.  cnmmemlal  consumption  In  (i* 
near  future  presents  a i cimt^-  of  unm.*  problems  'nd 
Is  forcing  the  ndv.inf.fr  >nt  of  the  ftate  of  the  at  -• 
ocean  structures  In  a > u«>*r  o*  fi«  Ids  1 he  succ.  s»lI 
deplovtnent  of  a cwmo-c  «a  I 1y  viable  OtfC  plant  I- 
dependent  upon  Identifying  these  technology  ar-* . and 
devel'olng  a prog mm  to  Insure  that  any  potent  at 
program  obstacles  are  afirquateiy  addressed 

70»H5434.  ISSUE  ».  PAGE  74f.  fATlGbay  <4  3PI* 

NT  |S  < PS  - 78/ 1 '3  UTIS/IS-77/ICSr-  nT|s  S?i.  ,,oi  i 

70  It/oo  ;•«.  >.'•  C l ASM  f I f 0 O'. -Plhl 

s,  r . , . 

UTTL:  Solar  sea  D'vc-i  plant  Citation.  f»  * t»v  hi  IS  data 
be-  e t isr  P>  *-  g> « p.  pc  ♦ . t - ts  • m,*n 
AUtlt  A /HUT.  or  VAN-..  A S 

COPP  Hft  Te'he.r.il  |>.)  or  t • *m  Ja  \tt..  Sjj  .ik  field 

Va  AVAII  N-.S  • * Ht  .<  i.  s i1f. 

MAJS  / • p I PL  1 0GC  Al  H 1 1 / r . I ' tdic  I.  P.  I :Pi/  . Cf.N  IffCdAl 
E NT  r SV  CONVEPSI'M.  . '|a  I ■ j I t v, 

MINS  / COPPCSlGt.  PSf /EM  ! tf'fl  ' 1C  AsAitsl'./  ILASIPIIITV 
ANALYSIS/  hf  AT  EXCI-ATI^tf  S 
ABA  GP* 

ABS  federal  ly-  funded  fsMrdl  studies  Milling  with  thv 

technical  aryj  economic  feasibility  of  solar  sea  power 
plants  are  discussed  »r*>ic  areas  cover  concVn *.~r  . 
evaporator,  ana  ne.u  r.rh»ng er  Oe«<gn.  and  touting 
and  corrosion  prevr.ii  i..n  SKe  se'ection.  dynamic 
modeling  studirs.  .->>«o  grneral  studies  dealing  «if». 
solar  sea  power  as  an  r*»rq y alternative  are  leciut:""’ 
This  i*xistcd  btfil  l«  .»•  ..pity  ion|ain«  Jto  abstracts  * • 
of  wntch  are  new  entrlrr,  to  II*'  previous  edition 
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p.  1403- 1504. 
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01 1 At*  I Mt  41.1  AL  ENERuT  COIlVERSIUN,  ‘IlfllHOlOif 
UTILIZATION 

MIMS:  / At  IJMi  Noll/  AfW.HJI.IA/  CHAM  Ef.E"Gf/  ENERGY  TECHNOlOGf, 
HTUToGEN  PRODUCTION/  Ul  II I TIES 

ABA.  I Author ) 

ABS:  The  market  potential  for  OTEC  has  t ton  Identified  ar 

being  electricity,  and  merg.  intcnsl.c  products  i ucr. 
as  am-nonia  and  all/mnuni . Market  pifn-trut  ion  sc  e*>a.'’'> 
are  derived  for  elect" leal  utilities  and 
ene>  gy-  Intensive  li.du- tries  In  Southern  and 
Southeastern  Uni  ted  Stales.  Puerto  Rico/VIrgln  Islands 
and  Hawaii.  In  addition,  the  potential  of  tne 
production  of  hydrogen  as  an  'electrical  O.  .age'  to 
pcovick;  peak  pu«er  at  locations  renote  Iron.  OIEC  sites 
is  considered.  A t « chno  >ogi  ca  I enpenei.ee  curve  is 
iterlved  for  OTEC  ■.on  .*i*|.l  led  to  an  OIEC  systems  a.%  de  I . 
T r.  am  i re  t he  pot  %?•«(  • u I »•  «*  fcc  t pc  oc  l • «i f »«>•»  « ' «>•  * os 

The  in  >i  1 1 ut  lona  I and  Incentive  • .;ir>i  * .cat  i..i  s of  OTIC 
n irket  penetration  are  evaluated  alorg  with  otter 
reu'.ii  remen  IS  for  OIEC  iltvi  lopHi.nl  li  ■ likt:-,  iii.oflts 
of  OTEC  as  a domett  ic  energy  four  re  ai  e es  I incited. 
Possible  federal  Incentives  for  the  stir.uljtion  of 
OIEC  commercialization  **re  examined 

*80  13714#  RownUalt  IM  I sod  Son  Inc  Nav*  torn 
OTIC  PLATfOSM  COM# 'DURATION  AND  INTIOATION 
VOLUME  1 PROJECT  PLAN  Trial  RaRort 

7 Jul  1978  64  p >all 

IOOE/EI  4065/1  Vol  31  Avml  NIIS  MC  A04/MF  A01 

Tha  spar  and  vphata  ollshoia  plallutma  *aia  u»ad  to 
damonvtiata  tha  luinbd.ty  ul  a naa*  tuX  w/a  ucaan  thaimal 
anaigy  convatwon  (OTEC)  plant  and  lo  u»,h«<  data  k»  uaa  m 
lha  conMfucUon  itniyn  and  oparation  of  commwual  OIEC  planu 
A hull  Mia  suitable  lo  support  a 100  MWa  nal  output  plant 
was  chosen  Consliuction  ol  lha  hull  and  installation  ol  all 
equipment  is  pioposed  foi  thiaa  sues  Ilia  shm  aside  cunatiuciion 
site  121  an  oKvhoie  site  in  sufficient  watai  depth  to  complata 
tha  hull  election  and  131  msleHation  of  the  cold  waiai  pipe  at 
tha  damonstiation  site  DOE 
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■•-uS  /‘COST  ESI  'MATES/  • I.' Ah  K l t RE SE ARCH/ ’OCCAM  lltEkMAL 
ENERGY  CONVERSION/  OEESKiftl  ENERGY  OUNCES 
MINS  / Cl  CAN  ENtkf.V/  Li',  lot.  AMALVS1S/  (Ktiuf  Tl  C»tf«Ol<>GV/ 
HEAT  E ACHAi.GE  RS/  OffSflOi.E  PLATfORMS/  SiltS 
ABA  b J 

ABS.  A review  of  ocean  tf~cm.il  «nei  gy  tcnv«.  viOn  iGtfCl 
systems  was  i.ui.ouctij  f.  r the  purpose  ul  v .1  ia.ii  ing 
OTEC  costs  and  prib.eli-  maiivt  pent  t rut  i on  in  U 5. 
energy  markets  The  lo.Eheed.  TRw.  a a upplted  rnysICS 
Idterator  y concepts  were  e»*>mtrt«a  A generic  CTIC 
grid 'Connected,  float  inf.  v|>a>  buoy.  ft»»d  i*si  1 ion 
system  concept  was  cfios*  n as  likely  to  i i the  ■ vl 
cost-effective  of  the  cent t gm a t tons  (or  which 
preliminary  designs  conently  exist  An  update-  of  thia 
OTEC  gii.erlc  design  is  presented  along  will,  cost 
estimates  for  each  of  Il«  primary  subsystems 
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POL  ICV/’OcE.'h  THEM-iAl  I -LfiG.  Crt.vl  PSION 
MINt:  / COST  Csll'-'ATCS/  INERT.Y  T| CIMklLOGV/  cUlf  Of  tl*!C0/ 
PROUbCT  DtVtLOT-MEKT/  SIIUCTUhAl  EN  if  M Ik  IN- 
ABA  : k L 

ABS  The  history  ano  piOwOOCt*  of  Ocean  thermal  ..atergy 
conversion  lOTtCl  ai  e tliscossed.  and  ’.he  b.taic 
cccr.omics  of  OTEC  ate  .vai  men  t.n  OIEC  plMm  cmcept 
Is  described,  sort  lectwiul  and  lhstitutlun.il 
prcblens  effecting  0Tt(  plan'-,  are  i.iduoUii.  .tad 
possible  solution,  to  il#  proOlems  are  eC*n_ , o.-r .J  it 
is  suggested  that  O.EC  plants  will  be  eost  enrpet I t I v v 
with  convehttona I plants  In  the  Mexican  Gulf  rvOton  by 
about  2000. 
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4 BA:  A w H 

ABS:  The  commcrr.  Initiation  of  the  cce.-.n  thnr„,i 

Conversion  (OltCl  canr"(,t  ,s  cMsrCs  t,7 
of  he  OTfC  ol,nt  ctevcl.pnent  art  e.  ,m, 

I '!»•  udo  the  design  of  4 mo  rlne  VLC'  " L 0 
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ABA:  P T M 

P8S:  The  paper  discusses  1 . n 

;e.rtu,s  -f..c"M,Se’r,^e;rTr,'",‘  -Bd 

tat  lor.s  of  de".tJ„.  , * 0 ?fr  ','K,  •*•/■ 

ocran  thermal  energy  cr.hver * ion ”*  ' ‘ r“'  ( VC  ,l% 
parameters  Influencing  .grbl  ^,  V 

velocity  ratio  and  the  -veraoe  ^rC  t*w- 

tctal  flow  nre,  a,  t ,,|q',‘,q  n°  l»  *1 1.»  of 

arp«»-  »t  IS  Shown  tha?  ^ ' “f'  »°  »««••  ar„ul„, 

varies  only  slightly  ,.h  ea^LIn  ke,nc,«V  rot .0 
values  of  q.iua,,,,.  |<  t„  f ?"  !*"ri  '***  •>•'#*«  r 

of  higher  a»  1 a I e»li  vel»K:.tv  ' Tn # '* ',C'  *'  ' '°^“,t 

Stresses  are  also  t-iyn,,  / Tf,°  P-«»'tin-i 

I imlt  Ing  pc.  formanc**1  Parana t*^«°U«*  "* 
turbine  design  using  t hr  |,rnr'!  Z ??  ’ " » * 1 nil \e 
In  C**  ampler  I are  given  The  r r*e  , ava,,nf’lc  «»•«►  117  ft 
Ola-eter.  arc  blade  in,-,  h Sr^n  T °'  T+-*,t- 
o accrptaMe  ccntr,„,c.„  Str.%^  for'a'"  ,h"  "n,,,» 
Made  materials  Includ.-g  s,(,rI  a V*"‘tv  of 

Or  fiberglass.  8 • titanium.  •i  I ii« « i riifTi  # 

wt^ihTV™  r °e—"  rrmrev  eonvmwon  Pror—a,™*, 

. mr*«  S 9.  1979  Conftmner  <cnmo.nl  hy  .hr  Amrnrw, 

5orm.v  ol  MrdiwvrW  Fnenrrn  f iVM  hy  O M Griffin  fU  S N«v 
"TTi  ' *hr“*’n'r  tv*h-n,.nn.  DCINm  Vn,k.  Amr,,„ 

ST'oeo  ,0"*"  f"*"-«9  Symom.. 

S‘  ,97*  MOf’  W—hr'V  $nno  ornmlm 
sie  lr  or  infltvifSjy.  .won  r.  A 74  115749  in  A79  I97SI) 

An  nrmnrw  <M,  US  OTFC  romM  wn 

r rTrT  2 °Tf  C •*"«"  «.  mwf  aw 

rwr.,1  ro,,  "C— „.„m,  n.  OTFC  pom,  mAHn  «Mmi  w<n 
***"  *n  »4r»nrr<  ,n  .hr  no,,  MprrK  of  OTFC  wifi 

Oowrt  rxrifry  to  arT-nmmorljtr  Aw  motiom  of  an  OTFC  pl»n.  R j 
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ir.'.trme  Technology  Society  and  Ah  or  I cm  Institute  of 
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MAJS  /•EMfftGr  TECHNOLOGY /*CCE AN  THERMAL  ENERGY  CONVERSION/* 
I RO.IECT  PI  AfiN  I r;G 

MINS:  / (OST  Ef  f ECT  I/ENESS/  EGEL  CEtlS/  UOUID  AbVdNIA/ 

OCEAN  SURFACE/  OFFSHORE  ENERGY  SOURCES/  IRuPICAt 
REGIONS 

ABA  C R 

AflS  The  term  OTEC  describes  a method  for  generating  power 
by  using  the  warm  eater  at  the  surface  of  the  t tiptcal 
oceans,  in  comomat  ion  with  the  cold  eater  available 
at  a depth  of  half  a nil*,  to  operate  a heat  engine  A 
description  is  given  of  an  optimized  Of  EC -ammoni a • fee ' 
cell  system  which  could  da  1 1 \ e<~  base- load  electric 
power  to  the  user  at  a cost  averaging  about  30 
ml  I Is/kWh  (Id  1975  dollars),  the  system  can  deliver 
not  only  ba  ,e  - load  power  but.  it  adequate  fuel  C.l  I 
capacity  is  provicRd.  can  jlno  deliver 
Intci  mediate-  loud  power  at  appro*  imate  ly  33  mill  nn 
and  peak  power  at  50  to  GO  mills/Pwn  on  oamend.  Ii  is 
found  that  OTtc -am,  >iiii<*  electric  Dover  promises  to 
convetc  favorably  In  c<vst  with  other  options  and  can 
provide  a future-  basis  beginning  by  1990  for  an  energy 
economy  primarily  based  on  OTEC  ammonia  t ha t will  be 
stable  in  price  and  available  on  an  equal  basts  to  be 
whole  world. 

SYSTEMS  AS°ECTS  OF  OCEAN  THERMAL  ENERGY  CONVERSION. 
R.H.  Douglass,  Jr.  and  P.J.  Bakstad. 

J.  Hydronautics,  v.12,  no. I , Jan. 1978,  p. 18-23. 

Our  studies  indicate  that  economic  siahilny  of  OllC 
plains  may  be  achieved  ihinugh  engineering  dcsclnpnicm 
w ii  Inn  a decade  Since  OILC  plains  may  he  constructed  in 
quantity  to  a standard  design,  their  potential  lor  deployment 
in  such  numbers  as  to  significantly  augment  the  national 
etietgv  supply  by  the  year  2UI0  is  enhanced  I Ins  paper  deals 
smiIi  l*o  related  aspects  ol  OII-(  system  desclnpinciii:  the 
pm, tit ul  lot  application  of  classical  system  ciiginccnng  and 
management  techniques  and  the  incentive  to  advance  OTLC 
technology. 
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A iTthoOin  Consulting  I i.y  it.eei  s . hctherlarfitlsi. 

E I Mo  I I andicht  be  ton  Ui.it  vchaopl  j . Nt nur  I aiw*  I 
In  International  Symposium  on  M.yvt  aid  I tout  Energy. 
Canterbury.  Englanj.  Su  tenbor  27  29  I97« 

lr  CiWihgs.  Volumo  1 (A79- 18101  05  4li  C..,nMolil. 

®s‘ts  . England.  British  Hydromechanics  R»  s.  ar  ch 
Lvsoctdtlon  Fluid  Cngir.cc-r  Ing.  l«;/t»  p b2  it  to 
C2  22 

MAJS  /•ECONOMIC  ANAl  V51b/-0Cf  AN  THERMAL  Ef.I  RGY  LON.fRSloN/* 
OFFSHORE  ENERGY  SOURCES 

MINS:  / COST  ESTIMATES/  COSI  CECvUC  I ION/  EIECI91C  POoER 

PLANTS/  ENERGY  TECHNOIUGV/  IMERNAT  IO-.AI  Cout'l  RAt  ION/ 
EI0U1D  AMMONIA/  PILOT  PLANTS/  HE  jt  ARC  M \r.O  Uf.llG.MtNT 
/ TECHNOLOGICAL  FORECAST  ing/  TEMRC  RAT unC  0 1 L. T i I !.u  I ION/ 
NORf-ING  FLUIDS 

ABA  P T H. 

ABS.  The  Eui  opt-jn  study  gr  oup  on  ocean  thermal  , nocq/ 

Conversion  lOTLCl  aur.!.  at  a 25  A'ue  Pilot  d.  i .r. (ration 
plant  before  1985  Ihctr  current  objerttvc.  .nc I udo 
tl|  estimate-  the  cost  cl  electricity  proiio,  - t)  by  a 
ICO-f.Ne  cwMercial  of  • -here  OTEC  plsnt  a.„i  t/t 
decide  on  a me  tnc.<1  ol  s-  lee  ting,  ff  , giv,.„  •.  it.*,  the 
best  combination  of  possible  outlets  of  pi  mH*  , ,1 
energy  a cost  est  1m.it  •-  is  per  f or-mert  for  a I on -’-'wo 
off  shore  OTEC  plant  on  ttie  basis  of  design  <p,t<i 
including:  tt|  warm  water  at  25  C and  cold  w.,t.i  at  5 
C at  GOO  »■  b«low  sea  level.  |2|  flews  of  o.  ,y«-  ,.|  900 
cu  r./sec  . 1 3)  cloved  cycle  turbine  Syvtc-m  with  .laciiir 
as  working  fluid,  and  t/.|  e floating  structure  . 

Economic  analysis  is  Go:  ed  on  100  A <f  ne:  output  at  the 
busbar.  30-yrar  lifetime.  and  ava 1 lab  1 1 1 1 y ol  HOOD 
hr/yr . 


A79466»  Hydrogen  .nd  ailarnelrae  nun  of  •n»r1y 

dMlvery  from  ecaan  thevmai  energy  annraon  /OTIC/  plantt  A 
TalO.  A KonurAa.  N Btadennan.  C bl./e*  and  B Yudow 
(l.iMiluta  of  Gat  Ttviwuluyy.  Chicago.  Ill  I In  Hydiogwi  for  energy 
don  *bol  «n.  Pi  nccedmgt  of  llw  Sympuwum.  Chicago.  III  . July 
24  28.  1978  (A79  4S576  20  441  Chicago.  Inti  it  da  ol  Gat  Tach 
oology.  1979.  p 398  423  25  raft  NSF  Graoii  No  NSF  C 1008. 
Grant  No  AER  / 5000 33  Connect  No  E '9  181  2426 

In  tha  I»ecant  paper,  a cunena  technical  atteumanl  and 
economic  enelytit  are  inada  ol  componenti  attucialad  with  tha 
aonyetwon.  tit* age.  trentpoiteiion.  aid  thoi*  bated  iccarvatg  tacit, 
Hat  foi  tha  convert**)  of  OTEC  mechanical  energy  to  chemical 
energy  and.  *1  tom.  cetet.  convert, on  of  ihHiveiad  diermcal  energy  10 
eiectnuly  Par  I rcular  attention  it  green  to  the  equipment,  capital  and 
operalarg  unit  and  cltrcwncict  ol  corryarlmg  tha  deli  nr  rad  hyifcogen 
and  ammonia  into  electricity  VP 
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VINS:  / ECONOMIC  FACTORS,  El  TOPIC  GEM  P A TORS.'  OlMATIONAl 
PROBLEMS / PROJECT  PLANNING/  TECHNOLOGY  ASSESSMENT/ 
TEMPERATURE  GPAOIENTS 

ASA : GRA 

ABS  The  current  status  of  OTEC  tochn.tloqy  Is  rip'.-teU. 
with  particular  attention  to  ore. 13  f>  which 
a 1 an  1 f I can  t problems  rnsl  Tt^  (■concrn'c 
cons  I cY  rat  t tins  which  are  pertinent  to  an  OlEC  -ystem 
are  discussed,  and  economic  n*  obi <_■"'*»  f.i.  iftu  •cin'  of 
the  products  most  often  suggested  for  OTIC  production 
are  outlined,  the  present  and  pcsilble  future 
Government  role  In  funding  OTEC  research  Is  reported. 

ATI  28749*  Oc»in  System*  Inc  Raatcn  Va 
OTEC  PLATFORM  CONFIOURATION  ANO  INTEGRATION 
STUDY  VOLUME  1 SYSTEMS  INQINEFRINO  ANO 
INTEGRATION  Final  Report 

Apr  1978  315  p i#fs 
I Contract  EC  77  C 01  40831 

IDOE/ET/4003  1 Vol  1 LMSC  0023758  Vol  II  Avatl  NTIS 
HC  AI4/MF  A01 

Th#  aconomte  success  ol  an  oraan  thermal  energy  ennvararon 
(OTFC)  system  is  highly  dependent  on  a platform  which  provide* 
adequate  support  for  lha  power  system  accommodate*  reliably 
the  cold  water  pipe  and  r*  moat  coat  effective  Th*  ra*utt*  of  a 
study  conducted  for  tha  Depadmant  of  Energy  to  seta**  a* 
generic  type*  of  platform*  to  determine  tha  imt  satisfactory 
platform  for  «cve-  ai  potential  *ttaa  are  praaantad  Tha  al«  plaftorm 
configuration*  are  (hip  ctrculaf  barge  Mm  submersible  tuned 
sphere  *ubmar*ibla  and  ape'  The**  r*pra*ant  directional  and 
•ymmetnc  type*  of  platform*  which  operate  on  th#  turfare  at 
the  interface  and  submerged  The  fhre  arte*  for  thr*  ttudy  ware 
primarily  New  Orleans  Keahole  Point  I H aw  an)  Branl  and 
•econdanly  Kay  Wa*t  and  Puerto  Rico  Electrical  transmission 
of  energy  by  submarine  cable  re  (he  planned  form  of  energy 
transmission  for  all  site*  eieapt  BrarH  where  chemical  convararon 
I*  to  be  the  method  ol  tr*n»mr*»iun  Thr*  ctudy  is  devoted  to 
tha  platform  lot  ocean  system#)  of  tha  OTEC  plant  which  i# 
chiefly  comprised  of  the  hull  end  structure  the  seawatei  system 
the  position  control  system  and  miscellaneous  tuppod/ assembly 
system*  Tfssa  principal  elements  in  tha  wodt  breakdown  structure 
for  tha  commercial  plants  are  presented  The  assessment  of  the 
sis  platform  configuration*  was  conducted  unhung  a baseline 
plan  1100  MWIal  (Netll  and  ede  (New  Orleans)  with  venations 
from  th*  baseline  to  cover  the  range  of  interested  platforms 
and  sdas  OOE 
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ABA:  GRA 

ABS:  The  discussions  of  iho  Mstoi  leal  reve  1or>"-‘nt  of  :re 

OTEC  concept  (Including  the  r in-,  closet*-,  and  tc» 
temperature  difference  cyc'esi.  the  resource 
potential  of  ocMn  then  a!  gralients.  mai-hets  anri 
products  for  OTEC.  dove  lopaicnl  status  and  technical 
Oroblem  areas  are  rope  r ted.  Econouc  factors  3rd 
environmental  concerns  are  Rite  treated  Tne 
shore  based  and  oprn-Pf  can  OTEC  sites  are  presrmrd 

USE  OF  CHLORINE  TO  CONTROL  OTEC  BI0F0ULIN0,  by 
James  A.  Fava  and  David  L.  Thomas. 

Ocean  Engineering,  vol.  5>  no.  U,  August  197$,  p.?6Q- 

?M. 

Abstract— The  applicability  of  chlorine  to  control  Ocean  Thermal  Fnergy  Conversion  ,'OTf(  » 
hlofotilmg  was  inve<tiga»cd 

ETnsite  hypochlorite  genertliort  was  found  to  be  the  preferred  method  of  chlorination 
The  msjor  Entiling  organisms  of  concern  In  f>TFC  are  the  microfouling  organisms,  that  h, 
initial  slime  layers  However,  macrof outing  organisms  may  become  a problem  after  several  years 
of  plant  operation  Continuous  low-level  chlorination  is  more  effective  against  hard-shelled 
macrofoulinf  organisms  and  soft-shelled  organisms,  whereas  intermittent  chlorination  will 
control  slimes  and  sofl-shelled  organisms 

Actual  on-site  experimentation  is  needed  before  effective  doses  and  chlorination  regimes 
can  be  recommended  The  doses  end  regimes  may  vary  depending  upon  whether  the  condenser 
and/or  evaporator  heat  rich  angers  are  chlorinated 

NSO  14SS4#  Miami  Unw  . Coral  Gablet  Fla  dean  Energy 
Raaaarch  Inst 

FIFTH  OCEAN  THCRMAL  ENCROV  CONVERSION  CONFSR 
ENCt  VOLUME  3.  SECTIONS  •-? 

A Law  ad  IOOE  Washmgton  DC)  and  T N Verwoglu  ad 
Sap  1*78  520  p >*fs  Cwtf  held  at  Miami  Beech  Eta 

20  22  Fab  1978 
(Gram  EG  77  G 05  5550) 

ICONF  7S0236  P3I  AvaW  NTIS  MC  A27/MF  AOl 

Th#  ocean  angmaarmg  aspects  ot  lha  ocaan  thermal  energy 
conversion  (OTECI  program  ar*  dtscussod  Economic  and 
rom man; rafiration  topics  ar*  addressed  Topic*  include  th#  power 
syatam  davalopmant  th*  heat  aschangart  system  abamat* 
power  cydas  and  hmfoulmg  and  corrosion  offsets  on  tha  the 
cold  water  pips  system  KWH 
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/•ENERGY  POLICY/  ENVIRONMENT  EFFECTS/*  OC  E AN  TMEff.iL 
ENEP  jY  CONVERSION 

/ CLIMATOLOGY/  ECONOMIC  EACTGRS/  E:  V I RCN  AENT  POLLUTION 
/ OCEAN  CURRENTS/  WORKING  FlUIOS 
00  E 

Tr>e  status  and  goals  of  the  3TEC  provra"'  ® 

Oesci  tbcJ.  Potential  ei  viroiMf-tu.il.  hcjlth.  satety. 
and  '.ncloeconumlc  twpai  Is  relevant  to  OTLC  are 
Idem  If  lad  Thcie  lupj*  Is  are  screened  for  Key  Issce* 
l.e..  those  which  .it  e cutsldarid  to  be  most  serious  m 
nature,  which  have  near  term  importance  to  the 
program,  and  for  which  current  knowledge  of  efiei  is 
and  crmtrol  strategies  is  in.tcl  cjuatt  A management 
pluii  Is  pie  ented  for  rinduct  l"y  and  coordinut  ni 
env  I r m merit  a)  research  in  concirt  »itn  me  tev-nn.  egy 
development  effort  This  will  t nsut e that  i dent  I lied 
environmental  issues  -re  resolved  prior  to  stgnlfica.  t 
public  utilisation  of  OlLc  s. stems  The  nine  k,  y 
Issues  associated  with  01  EC  o.  plo»r,  ent  are.  ocean 
Mater  mining,  metallic  (iibchnr»ieb. 

Impingement /entrainment  use  of  pi ocldes . work.nj 

fluid  leaks;  cl imatolny ical  npjets.  worker  sarety. 
Intel  nat icnal  lew.  and  secondary  impacts. 
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Presented  at  4th  G can  Thermal  Energy  Conversion  Corf. 
New  Orleans.  ??  Mar.  I9f7 

/•E  LI  R'GY  TECHNOLOGY / *0<  EAN  Tl  Ll  “L  EI.ERuY  CONVERSION 
/ Ol.ifCT  PGwEl:  GI  NLRATNPS/  E'.CkG>  0.WERS10N/ 

OPTIMIZA. ION/  SYSTHC  ANALYSIS.  * ■ ;E e»4.\L  ENERGY 

ERA 

Inc  need  to  bcqtn  the  mw  lop.-  nt  rf  a g.-nc-rai 
modeling  and  r.pt  i n.l /at  i ■ j.  awl.  wd  for  cecan  therm. i 
ene>  gy  conversion  ..ysltn.s  {or  it.sistar.ee  in  making  a 
wld*.-  variety  of  acta  Ini  strut  i v«*  unci  cv.sign  dcclllon,  is 
emphasized.  Concepts  ti  nt  should  r.e  included  in  tr« 
mod -•  I are  cut  I lir  a 


ocean  THERMAL  energy j the  biggest  gamble  in  solar 

POWER . 

W.O.  Metz. 

Science,  v.198,  Oct. 14, 1977,  p. 178-80. 


Alining  l he  Various  systems  (imposed 
fm  ulili/mg  sol. ii  citcig) . l tic  l.n ge  \l  and 
Iiiuvl  complex  one  would  use  net. in  wa- 
lei  icnipouluie  dilteicnecs  in  gcuei.ilc 
puwei 

Because  Ihc  .mu mill  nt  cncigy  lii.il 
cimkl  he  tapliiicd  hum  liter  warm  tiopi 
vaJ  oceans  is  truly  phcinmiciial.  llic 
ocean  Iheunal  cncigy  concept  has  many 
pioponciMs  Ihc  ocean  ilscll  a. mid  he 
the  collcctoi  and  eneigy  storage-  mctli- 


uni.  ciimmaling  the  need  tin  Iwo  ot  Ihe 
cost  lie  si  conipmienls  ot  land  haw'd  sol.u 
lheim.il  systems  I hawing  in  warm  walci 
horn  ihc  suifacc  and  cold  w.iici  lioin  the 
depths  an  ocean  lheim.il  pl.mi  could  op 
dale  conlmutmsly  24  horns  pei  day  (cm 
Ihis  icas.m  he  ocean  ihcim.il  ciMiccpt 
has  often  been  chmaelen/ed  as  the  only 
sort  of  solar  system  wiih  ihc  potential  to 
piovidc  base  load  power 
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AUIM:  A/KA  MKAWA , I ; 0 AG  A/.  A.  T . C/HCAT'A  . T.  PAA 

C/lMmistry  ot  Internal  tonal  Trade  ano  Industry. 
Electrotechnical  Laboi  alary.  TukyO  Japan  | 

Electrical  Engineering  in  da,<an.  vc I . 97.  Nov.-0c 
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/•OCEAN  THtRMAL  I Ni  RuY  l ONvERSI ON/ - RANK  I N£  CYCLE/* 
SYSTEMS  ENGINEERING 

mins.  / CLOSED  CYCLES/  ENERGY  TECHNOLOGY/  ENIROPy/ 
OPTIMIZATION/  THERMODYNAMIC  EfFlLlENCY 
ABA  SC 

ABS:  A procc-dorc-  Is  pi-opusi-d  to  opt  l ml /e  the  OC. -an  Uunral 

energy  cou.e-rsion  plant  Capacity  f.H  the  Msly  of 
per  f wrm.mci  evaluation  oy  the*  heat  tronsfe.  arc.i  cif 
heat  c«c> anger  per  ml  iNCfOed  output  po„<_-r  Infs 
opllmil.it  ion  process  in  illustrated  by  the  I«  of 

a plant  with  total  output  Capacity  o*  K>0  t.'w  i.  rkmg 
fluid  NH3l.  Temper. it  ore  and  punp  power  .il  luc.it  i“iis  and 
the  required  dimensions  of  the  optimal  plant  are 
derived  Pt.rp  powers  i cptred  for  intake-  Of  . u*.  and 
cold  water  .ire  ««P<  tisi.-d  In  terms  of  water  s.  li-city 
a. «o  friction  factor.  In  plant  capacity  is  varied  from 
tOOO  mw  to  t My.  and  the  effects  of  various  factors  on 
plart  capacity  and  gen.iatton  cost  are  ar.aiy/«-u.  The 
evaluation  function  Is  ctrongly  dependent  on  the 
lenuerature  of  waim  watir. 
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DESIGN  OF  AN  OCEAN  THERMAL  ENERGY  PLANT  SHIP 

TO  PRODUCE  AMMONIA  VIA  HYDROGEN 

G.  L.  Dugger  and  E.  J.  Franlcs 

Hydrogen  Energy 

Vol.  2,  n.  3 

p.  231-249 
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ATS  33301  Annud  Conference  on  Ottin  Thomil  Fimqy 

Common.  4th,  Univartity  of  Now  OtlMni  Nn>  Ofhm.  I a March 
77  74.  1*77.  Proceedings  Conform:,  supported  hy  th a Energy 
Research  and  Development  Administration  Contract  No  EG  77  G 
05  5363  Frilled  by  G E loop  (Nor  Orleans,  Unamity.  Nra 
Orleans,  La  I New  Orleans.  University  of  New  Oi leans.  1977  630  p 
S20  (For  individiial  items  tee  A 78  33307  to  A78  333S7I 

The  OTEC  conference  d divided  into  the  foHowtnq  sections 
total  tyttecit,  mission  analysis,  environmenlal  and  silinq  rnosideia 
Horn  ocean  enryneetinq,  heat  exdianqeis.  tanfiHilioq  anil  rmiosion. 
and  alternalive  power  cydes  Particular  |iapers  are  im-senterf  on 
economic  incentives  for  the  commercialization  of  OTFC.  the 
potential  marirulfure  yield  of  OTEC  plants,  an  estimate  of  the 
impact  of  OTEC  operation  on  the  vertical  distnbrition  of  heat  in  the 
Gulf  of  Mexico,  resource  assessment  of  a hupi  potential  OTFC  site 
near  Puerto  Rico,  and  tom*  factors  affertmq  die  selection  of  OTEC 
plant  platform /cold  water  pip*  designs  Also  considered  are  enhanced 
sioi^e  phase  heat  transfer  ter  OTEC  systems,  primary  hmfixil-iq 
films  and  OTEC  heat  exchaoqars.  and  the  effects  of  sea  water  lea  Sage 
on  the  perfnimanc*  of  fha  ammonia  cycle  for  OTEC  plants  B J 

A7*  34041  Mafor  factors  its  OTEC  power  cycle  design  J 

M Clinch  (Argonne  National  Laboratory  Argo  not,  III  | In  Alterne 
live  energy  sources.  Proceedings  of  th*  Miami  International  Confer 
ence  Miami  Beach.  Fla,  December  5 7.  1977  Volume  4 (A79 
34038  1 3 44)  Washington.  0 C , Hemisphere  Publishing  Cotp  . 1978 
P 1557  1589  11  refs 

This  paper  provides  an  overview  of  those  factors  that  are  of 
importance  in  OTEC  power  cycle  design  Both  open  and  closed 
Rankine  cydes  are  discussed  in  relation  to  their  operation  and 
reliability  Critical  components  in  the  closed  Rank  me  ammonia  vapnr 
cycle  are  reviewed  from  the  viewpoint  of  performance,  cost  mate 
rials  and  maintenance  Estimates  indicate  that  a tradeoff  exrsts 
between  th*  parasitic  pumping  power  requirements  and  heat  ex 
changer  performance  Th#  need  for  operating  th*  high  capacity 
OTEC  pumps  and  turbines  at  their  maximum  efficrency  rs  also 
emphasized  (Author! 


A 7*  34038  An  update  of  OTEC  baseline  design  P A 

Curto  (Mitre  Cotp  . METRE*  D.v  . McLean  Ve  l In  Alternative 
energy  sources  Proceedings  of  lb#  Miami  International  Conference, 
M<am.  Beach.  Fla.  December  5 7.  1977  Volume  4 IA79 
34036  13  44|  Washington.  DC  . Hemisphere  Publishing Corp  1978. 
p 15051519  5 refs 

A review  of  ocean  thermal  energy  conversion  (OTECI  systems 
was  conducted  for  th#  purpose  of  estimating  OTEC  costs  and 
profsaN*  market  penetration  in  U S.  energy  markets  The  Lockheed. 
TRW  and  Applied  Physics  i ahora'my  mnrepts  were  e rammed  A 
generic  OTEC  g-d  connected,  boating,  sow  buoy.  f'»»d  position 
system  concept  was  chosen  as  likely  to  he  the  moat  co»t  effective  of 
the  configurations  for  which  preliminary  design  currently  ears!  An 
update  of  tbit  OTEC  generic  design  is  gesented  along  with  cost 
estimates  lor  each  of  the  primary  subsystems.  8 J- 
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des  mats)  A Bim  (Mmrstkre  de  I Industrie,  Dure  iron  des  Mines. 
Pant  Fiance)  In  INOVA  Industitel  innovation.  Confer#!*#  Paris. 
Fiance.  June  13  17.  1977  P.  creed  mgs  Volume  7 (A79 

41801  17  44)  Pans.  Minister*  de  I'lndustne,  *978  p 114  1*2  In 
French 

Among  the  means  of  seller  energy  utilization,  the  OTEC  concept 
[x events  a numher  of  advantages  These  include  th#  vest  I#1  entity  of 
its*  has*  resource,  the  large  regiond  distribution,  weak  seasonal 
variation  (making  storage  unnecessary),  and  the  capability  ol  utmg 
already  developed  technology  Th#  prim#  disadvantage  is  teat  the 
low  efficiency  of  the  pincers  wifi  tequite  th#  construction  of  plants 
on  a vast  *el#  This  paper  briefly  lev  tews  npen  cycle  and  dosed  cycta 
OTEC  operation  and  presents  some  technical  data  on  OTEC  plants 
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J.E.  Judqte. 

Gov't  fxpeutive,  Dec. 1977,  p.29-32. 

The  nop  to,  • z»8  with  the  qrealest  potential  is  hemq 
SSdrlleii  with  meanmqless  harhyaid  erpenmenlahon 
when  lull  scale  protntypmq  will  answer  the  questions  once 
and  lor  all 
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Engineering  Aspects  of  OTFC.  Systems 

by  Lloyd  C.  Trimble 

Theoretical  Evaluation  of  llie  Seakceping  Performance  of  Five 

Candidate  OTFC  Platforms 833 

by  Roderick  A.  Harr  ami  John  F.  O’lVa 
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I he  (k-ean  Food  and  Energy  Farm  Project  

by  Howard  A.  Wilcos 

OPTIMIZATION  OF  AN  OCEAN  THERMAL  ENERGY 
CONVERSION  SYSTEM 

Ocean  Engineering,  v.  4,  no.  1,  March  1977, 

p.  23-39.  Cank.ne  cycle  ocean  thermal  energy 

Abslract  t he  optimum  Pcd"™""  £ * J0*n  (h<1,  ,he  ratio  o<  nuum*  ne'  Po**' 
vci sum  plant  is  investigated  analytically  It  ( ,•  »heie // describes  the  osciall  heal 

output  tl»  heal  exchanger  surfaee  V , J A(  * lhe  ic.petalure  difference  Ixrme-cn 
i under  properties  ot  the  evaporator  and  • depending  pontaoly  "l™  ,bc 


fcmnsfcr  pro|»atics  ol  the  ev.por.^  md  + «£.  the 

the  warm  and  sold  tea  water  m***^*1'  ” ‘ pmg  vaetns  I he  model  ts  reUnsely 

n“,J'  J',h°U<h  •,""K,n“  • ^ 
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measurements  at  the  sport flc  die  to  a fine  or'iri*  o‘ 
detail  over  a time  Intel  val  ami  Mitti  a frequency 
sufficient  »o  assy re  Optimo*"  conf  ':u'atlon  and 
performance  A part  of  tt,e  dc’.’gn  i recess  ts  t>  • 
contlduru1.  evaluation  of  the  -x  e: m*c  data  ard  Mutiliig 
It  to  the  needs  of  design.  constru  tlon.  and  test  ire 
present  paper  describes  a program  i nder  way  to  as’-e-.s 
available  ocean  data  (pertaining  to  such  paran-|"n 
and  phenomena  as  temper ature . extrema.  e-euts.  wa.es. 
Inte<nal  waves,  blofouliny.  and  corrosion  and 
erosionl.  to  design  a ptan  aid  schcAile  to  match  nrem 
data  to  0TEC  deslqn.  to  match  existing  data  to  this 
plan,  and  to  recommend  a program  of  acditlonal 
measurement  s. 
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cost  of  scch  c«chn'>g-i-  , Is  fneuwl  on  as  a major 
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surface  gracing.  ci*p*  *•-»  nt  construction  and  asse-M, 
on  the  high  seas,  mooring  our  Ing  setup.  and  mechmical 
stresses  at  anchorag/*  or  en  route  to  location  arc 
discussed.  Advanced  turriee  and  p ,»p  designs, 
bottoming  cycles,  new  construct  ton  materials  and 
technlgues.  and  new  neat  trans»er  fluids  and  hra* 
exchangers  rteslons  are  envisag'd  as  likely 
technological  spinoffs  frem  nTrC 
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ASS  A study  .as  made  of  trie  fc-osibillty  of  int.  gr.it  ing  an 
clean  tr.crirat  energy  conv.ision  iOTEci  cle  irieil 
po.er  plant  aitr  a nuclear  purer  plant  T h<- 
integration  .as  such  ti..t  tne  waste  neot  ot  the 
nuclear  plant  was  used  to  acgieent  tn«  theinal 
efficiency  of  the  01EC  plaiit  . The  stud,  was  performed 
for  three  Shore  line  sites  of  • uertu  R'oO  ulc-i  • deep 
cold  water  Is  (ounu  Oe-l.te-n  2 ana  10  miles  from  sfiora 
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A BS : It  has  been  estimated  trat  tnc  too  isothermal  la.er  of 

the  trooica!  ocean  has  an  •#(>icttve  head*  of  96o  *t 
Currant  research  projects  Involving  O rean  thermal 
Energy  Conversion  systnns  Mklng  use  of  this  „n>  k 
potential  are  briefly  d» scribed  A nee  type  of  OTEC 
system  In  which  all  warm  »*te>  Input  serves  as  a 
«cri  I ng  medium  and  is  discarded  at  the  ssm-. 
tr-perature  ns  the  discard  o*  the  cold  w.it  • * imut  is 
Cot  lined.  The  seawater  's  fo.-«nv..j  using  .«  brock  } ul»t>le 
surtactnnt:  the  tight  m-thamral  coi>p*tnq  d<  ti  ■ • n the 
water  vapor  In  a Single  Imt  cell  and  tne  liuuld  In 
Its  surroundin'}  walls  fe.-irt  tie  bast*.  * tv  ■ y tr» 

The  vapor  and  Its  share  ot  the  enc losing  liauni  move 
I S'-n  t ' opl  C a I I y fror.i  the  salivation  v*p,ar  p «ssi.r  e for 
?*  C to  the  saturat loo  ■ apor  pressure  for  5 c water, 
liberating  a work  potential  of  2 87  J/q 
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MiNS  / ALUMINUM  alloys/  COR I ' SION  RESISTANCE  ' COSI 
EFFECTIVENESS/  RANKINE  CYCLF 
A PA  era 

ABS:  The  system  used  a Rinklr.e  rover  cycle  w<th  .ammonia  as 

the  working  fluid,  and  ia«  ba'ed  on  essentially 
available  technology  He  piart  would  he  located  about 
20  miles  offshore  and  would  nrQdure  150  IWini  of  net 
electricity  which  would  be  carried  ashore  t,y 
underwater  cable  for  trensmistlcn  and  distribution  by 
conventional  means  Evaporator*  and  condensers  for  the 
ammonia  power  cycle  were  assured  *.C  be  made  of 
titanium  I for  resistance  to  eorrosioni  although  It  was 
recognized  that  aluminum  a I loys-p  cfer.-m le  from  a cost 
standpoint  would  prove  10  ha  e acceptable  corrosion 
resistance  Net  electrical  output  of  the  plant  »'  an 
assumed  90*  plant  factor  »*s  I 26  ■ 10  to  the  9th 
kWh(e)  per  year. 
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MINS:  / OCEAN  SURFACE/  BfMAPCM  AND  OE  VE  LOPt.'f  NT/  Hbf'OWER/ 
WATER  WAVES 
APA  G R 

ABS  Aroroaches  For  utilizing  the  energy  stored  It.  the 

organs  are  considered  One  anprea.  r lc  based  nr  tig. 
ut l I I zat Ion  of  the  difference  between  the  t»— iratu re 
of  tre  water  at  tie  ocean  surface  and  the  t‘-ci  f*a*wre 
of  deep-ocean  waters  the  appipa'h  Is  to  c-pG.y  .s 
wrrktng  fluid  that  boils  and  condense*  at  seal  I 
temperature  differences,  like  *r»v,ni*,  i0  rstahltsh  a 
clr.srd  Power  conversion  cycle  Other  vjt.rc.idrs 
Considered  are  to  rakr  i $»  of  the  noon  - dr • y n tides, 
the  cower  of  wind  Swept  wa.es.  or  t*>e  enet  y vn»ch  can 
he  released  from  the  miring  of  freshwater  with 
saltwater.  Attention  Is  also  given  to  a manner  of 
unresolved  Issues  concerning  ocean  rm>. gy  systems. 
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I JURISPRUDENCE  I ' 

6RA 

An  overview  of  nonlcgai  issues.  Including  the 
technical  background  of  OTEC  plants  and  an  rconour 

:;:rrrnt  °\  °itc  nr*  °r***,,,cd  presented  •,  „ 

evaluation  of  the  Internationa'  legal  aspects: 

I nternat  lonal  political  Ir-pl  iCat  lc-rs  of  OTEC  systr-s 
spatial  and  emerging  use  conflict*  Of  ocean  spar- 
Intel  nat lonal  regulatory  authority  concerning  OT;  l 
o#vlcc*s;  mr>d  internal  tonal  enyiromrentai  Aspects 
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ibs!  Energy  Conversion  .01EC.  plants  -.«• 

erftloy  the  U-H-erature  difference  oet.een  tnc 
solar-heat  ec  surface  layer  of  . tropica.  ~ can  24  to 
28  C.  and  tr*  .ate,  at  U>0  to  120  - oop  |4  IvlCt 
as  the  source  and  sink  ‘or  a bank  me  cycle  *>-*«•*• 
oenerate  electric  pc.fr  the  first  Ccra.rCial  p'ante 
clulo  oe  deployed  n.  tM  «.d  l9bC*.  and  *« 

V .Ul  oc  then  w I lh  fu-sM  » uo ' — 

nuclear  energy  sou.  Ui  'or  selected  «M>'  “ J«  “>'*" 

t a Her  IcrllMP'  • •*  * par  t leu 'ar.  y at  t- act  I v« 

p.oduct,  clause  55  X o.  the  on.  a p-  cduc  a in  tne 
U S H no-  r.u.  je  true  n te  al  gas.  ou-  sea  cc  t 
resour ct  Direct  «lm-f  electric  ,^we.  to  hoce 
n.a  also  Pe  coepet . l . vc  for.  a g . the 
Untied  States  In  the  ' *:*■  del i ve-y  of  I i«u»d 
hydrogen  and  . any  other  products  snou'd 
attractive  Various  01ft  plant  snip  cun.^Ots. 
ic'ncr'  cs . Onhoard  M action  p.ants.  and  sea.  u.  th. 
env  * ronnent a.  cons. M.  a 1 lens  are  dlSCuss.d 
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I4I9I  TIDAL  ENERGY  INTEGRATION  WITH  Pt  MPED  STORAGE 

WORDS  f aaada,  Dyaamir  programming:  Hydroelectric  power 
Maine  Pamped  ttorage;  Tidal  merer:  Tidal  power  plant* 
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ABSTRACT  Tht*  paper  *how*  how  the  value  of  tidal  energy  h enhanced  when  it  a 
integrated  into  an  electrical  *y*tem  u*ing  a pumped  atnrage  acheme  An  optimum 
operation*  policy  for  the  comhined  tidal  and  pumped  Murage  acheme*  ha*  been 
determined  hy  i dynamic  programming  method  Tht*  obyclivg  hat  heen  demon«trated  for 
a tidal  energy  vheme  in  the  Minat  Batin,  Bay  of  Lundy  and  a pumped -ttnragc  tc heme 
on  the  St  John  River.  Maine  known  at  the  Diclcy  I incotn  School  lake*  Proyect  It 
»at  attumed  that  the  energy  produced  hy  both  nation*  would  he  told  in  a ymni  Maritime 
Province* 'New  England  electricity  tvpply  tyttem  Die  paper  conclude*  that  optimally 
integrating  the  tidal  energy  in  the  way  detcrihed  lead*  to  an  inerrate  m the  value  of  the 
tidal  energy  to  the  tytlem  of  9%  in  an  average  water  year 


REEERFNC'F  Gibtnn.  Robert  Anthony,  and  Wilton.  Fric  Montgomery.  Tidal  Energy 
Integration  living  Pumped  Storage.’  Awn*/  nf  the  fnerfy  Onrtmn.  ASCF.  Vnl  I OS  No 
EYI  Prne  Paper  14291,  January.  1979,  pp  71-90 


A 79  17989  Influent#  of  tactioolopical  advanrm  no  po*m* 

tiat  tidal  power  drretooment  B Tanner  J G Warrior*  (Acre* 
Cun*' I ting  Service*,  ltd  . Canada),  and  D Murphy  IFenro  Conwil 
tanl*.  Ltd . Toronto.  Canada)  In  International  Conference  on 
Future  Fnertrv  Cnnrept*.  london.  Fnpaort,  January  10  February  t. 
1979  Proceeding*  IA79  17847  t944l  London.  Imtuution  ot  tier 
trical  E nginatr*.  t979.  p 130  t42 

ii  I*  thown  that  tidal  power  development  me,  henefit  horn 
*eve i at  wgmlicant  lerhnolnyeal  advanret  m die  IwMt  ot  cml. 
mechanic  at.  and  electrical  enpneen  ng  and  prnonaed  new  eneigy 
i tor  age  and  retmung  method!  No  tin^e  tdvenre  .<  likely  to  he 
overwhelming  m economic  impact  and  the  necettarv  improvement  in 
heneht/cott  ratio  tor  tidal  powei  ptmt*  are  likely  to  ante  only  trom 
a watt  balanced  application  of  a variety  of  new  ernting.  and  future 
technningiei  The  tcale  ot  tidal  power  it  ufually  large  and  the  capital 
invertmenl  lerjuirement*  very  *'h»ranti#l 
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TTl:  Design  and  arpgrltwntal  testing  of  9 tu  It  y - g0bmp,  a<.a 
*00*1  wave -power  convertor 

*UTM:  A/RNOIT  G.  E . ; 8/M.OwiR.  J 0.  TAA;  a/I  Susse.  . 
University.  Brighton.  England) 

Intwrnat tonal  Journal  of  Enargy  laiaarcn  vol  3 

*Dr . • Jung  197*.  p.  1*7-173.  Research  support ad  by  tha 

Sctanca  Ragaarch  Council. 

V*JS:  /‘ENERGY  TECHhOlOGV/‘WAIEB«AVE  ENERGY  CONVERSION 

MINS  / rr»FO0VAt*CE  TESTS/  SUBMERGED  frjOIES/  UhOf  PwA  f I R 
STRUCTURES 

ABA:  lAutNorl 

ASS:  A new  form  of  aj'.F  power  Cbn--*rlo*  I*  rt#  « r t|  e.j  „MCh 

oreratc j entirely  henrnth  tha  water  yjif etg  Its 
Operating  principle*  era  far  vorl  frrea  theti  tr  % 
relating  to  l*wer*rd  cylinders  which  p*  e-t  trl  thit  a 
SutiStantlal  pruporllon  of  I hr  t dent  war  vt-oe  at  ran  tie 
fltwrbcd  hy  such  bodies  If  they  are  r c;ns‘r  auen 
resor.net  to  .he  waves  in  a priscrbcd  «..y  ».»  re  n 

series  of  discrete  pn< sating  'pu<  •.**  d«s  etbute'* 
around  the  surface  of  a slat 'C-na.y  c v I i rwtr  ir„  t t**rty 
are  used  to  approximate  the  nec»‘-s»ry  bor*l|\  apl.hi.  A 
one  - hundredth  scale  model  hat-  ber-'-  hunt  and  • w ,e.i  in 
a wave  tan*  and  the  results  c-f  tr»..  ck|-er  ment»  are 
presented  they  Indicate  that  under  oplimuai  (j>rr.tl  mg 
conditions  most  of  the  incident  »ave  p rwr  • <s  an  .n  netl 
by  the  device.  However.  Iltt’e  of  this  o<  art  .tlT<*4rt 
as  u»eftil  work  owlrg  to  the  fair  tioial  ‘iim*  lutierc-nt 
In  such  a small-scale  model,  fur  .her  analysts  nt  t**e 
data  estimates  the  eetenf  of  the  losses  and  after 
taking  these  tnto  account  figures  are  a*-r I ved  at  for 
the  optimal  operation  of  lha  «v*dr-l  in  loss  less 
condition.  This  pacer  concludes  with  a d'lcusaion  nt 
the  prospects  for  further  development 
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UTTL:  Directly  dr  ivtn  g«ner4li<r»  for  *««e  »n«rgy  conversion 
AUTM:  A/ JACKSON.  R J PA A A/ (Central  Electricity 

Uenri  a t I ng  Board.  Research  Laboratories.  leathernead. 
Surrey.  England) 

In:  li.ternetlonel  Conference  an  Future  Energy 

Concepts.  I ondon . England.  January  JO-febiuary  1. 

1979.  Proceedings.  IA79-3784?  IS-44»  London. 
Institution  of  Electrical  Engineers.  1979.  p.  92  95. 
MAJS:  /•DIRECT  POWER  GEM.  RA TORS/ *HCMDPOLAR  GENERATORS/* 
WATERwAVE  ENERGY  CONVERSION/'wATERwAVE  POwEREO 
MACHINES 

minS.  / brushes/  Energy  dissipation/  energy  requirements/ 
maintenance/  output/  roior  speed/  vEeocity 

UISIRIBUI ION/  WAVE  GENERATION 
ABA.  b J 

ABS:  It  Is  found  that  a directly  d*-*vcr.  ac  generator 

applied  in  a wave  enei  gy  conversion  sy  :.«••*>  ia  linked 
pontoon  pair  wave  energy  Converter!  would  Nave  fi’UN 
losses  (typically  1 IX  of  the  generator  outp».t  I and  t»e 
•nth  larger  titan  the  equivalent  f I «ed  speed  Mihuw.  * 
directly  driven  hooiopnlar  generator  exilil  have 
relatively  low  losses,  less  t»*an  51  of  the  mean  ,m»w er 
output,  but  the  reverse*  of  the  rotor  at  II*  wave 
frequency  necessitates  the  use  oi  cei  U-vi  IN  Indies  wh'ch 
would  require  regular  maintenance  A our l genet  n tor 
which  provides  J variable  react  lt>n  torque  prtpor  tonal 
to  the  displacement  velocity  and  acceleration  o<  the 
wave  energy  converter  pontoons  will  oe  the  seac  site 
and  have  about  the  same  losses  as  lh«  conventional 
fttneretO"  which  provides  a ft»ed  velocity  ptoporilonel 
torque . 


A80  17136  Tlw  application  potential  ot  hydro  powa  E 

J id  1 1 lUnrltd  Nstroni  Unreerulv  fast  HV»f  (truer  Inter  nelonel 
InUilole  lot  Applied  saltern,  Anelyui  end  l/nnwrt/ly  oi  Hemmr. 
Corder ere  e on  Non  food  fuel  end  Non  No,  leer  fuel  tnergy 
Slrntpn  Hotrohtlu.  Hemen  Jen  9 12  19/9 1 tneryy  (UK).  Mtl  4. 
Oct  1979.  p 841  849  6.di 

I ho  pul  miid  lot  I ho  luluio  apple  a ion  ol  hydiodoclnc  pnoo. 
ttw  only  ■ viewable  die  not  wo  onotgy  tout  to  with  ahead*  eUabhthad 
lego  rd  technology  it  dtacutad  The  Hotatio  ol  o loloMy  tW  he 
« io.i| y toewly  m wtiKti  hoot  con  bo  ptuducod  ot  « byptuducl  ot 
doc  It  icily  yonoi  oiton  it  ptotentod.  ond  meant  lot  tho  etponwun  ol 
hytliopuww  in tt odd  tom  oc  conttdoted  II  it  uggnlol  Ihol  imdl 
hyOto  plonlt  with  copocilwt  between  I end  10  MW  could  be  uwd  to 
marl  local  moiy*  demmdv  pumped  tluiep-  "'ey  bo  mod  to 
accommodate  pod  item  ends  end  prorrde  bock  up  tnatgy  innep 
end  hy-fcopowa  potent  id  cm  bo  ecplcled  in  tomole  ityom  ond 
ilrvrtop.  g nd Hint.  putubly  oven  by  Iho  eaptoiletun  ol  Wadal 
iuii  oil  The  econom*  and  political  eapectiol  lha  devetupmanl  ol  an 
riioiyy  hale  on  Iho  'vt*  ot  now  hydiopuwat  mtidUlwnt  m lotnoto 
■ egiont  «t  tlw  Co  notified  A l IW 
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MAJS:  /*Elt.TRlC  »iE1wORKS/*EIECTRIC  POwlR  TRANSMISSION/* 

I RAN*.  MISSION  L INES/ -WATERWAVE  ENERGY  CONVERSION 
INS:  / COSTS/  ENERGY  TECHNOLOGY/  ENGiANO/  EQU1 PMENT 
SPECIE ICATICNS/  Off  SHORE  PLAT  f OPUS 

ALA  PTH 

ABS  Tne  paper  iumji  iiyo  a study  carried  out  to  assess  the 
technical  proc I ews  end  coete  essocieteo  with 
connecting  groups  of  wave  power  facilities  to  the 
national  electrical  grid  of  Great  Britain.  Tne  wave 
power  abstraction  rate  was  taken  as  bO  hW/ai  and 
consideration  was  given  to  Mi  a 600  Vw  group  located 
20  ha  off-shore,  which  is  12  ha  long.  (2)  twenty 
BOO - Mw  groups  10-40  hm  off  the  Outer  Hebrides  and  the 
west  coast  of  Scotland  over  an  arc  of  350  ha.  anti  ii| 
three  groups  off  the  Hebrides.  Berwick  and  Lundy 
Isle,  each  4 gw  Sensitivities  end  proportion  o'  costs 
due  to  geogrefjhlcal  locations  are  discussed  m trrns 
of  total  capacities  and  the  off-shore  and  on-sno.  * 
connection  costs.  A sawple  of  some  of  the  c one  I us  > uni 
snows  that  there  Is  no  economy  of  scale*  <or 
transalsslon  costs  with  a 12  Gw  concent  rot i on  of  wove 
power  general  ion  off  t (•«  Hebrides.  Three  distributed  4 
Gw  sites  would  snow  a saving  of  bb%  and  a single  2 GW 
group  of  beieich  would  give  a 92X  saving  In  tcras  of 
specific  costs 
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Sevan  a mI  0 N Skill  In  Inaanatwid  Conlamce  on  future 
Enaav  Cuvaeo  luivln.  En#ad  iatuay  SOfMvua,  I.  1*78. 
huuwWe  |A  79  37847  IS  441  Lanka  Invhfolion  of  EWcnwW 
Enpneen  19/9  P 122  126 

Tlw  p am  nam  ilv  pe*tpactive  ol  imIW  powa  ttuthee  Mwk 
may  IvaJ  lo  luS  piufat  drtwwlion  aid  b*»  daemon  a»*w  to 
cunt h ml  « teiectrd  l»u»vcl  Thv  latfoum)  end  onviwunm 
cuowdnad  me  pnmaily  Ihcltv  o*  Srwin  Etluay  aid  9w  UK  he  *w 
mni  19/S  proud  thou*!  the  ondni  ,m»  ti..imo*hy  awl  much  th* 
dual  me  ol  muter  4t*uhkl»  BJ 
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UMl:  W.r.ls  infinity  gradients  and  orr»"  Currents  ■ 
4M*rna*lv»  energy  sources 

AUTH  A/IPCCCE-UICR . M E PA  A A/IU  S Naval  Ac  ar'emy. 

Annapol  la.  (Act . I 

In  Ocean  thermal  energy  for  the  R3's:  Ocean  Thermal 
Energy  Conversion  Contemner.  6th.  fathluatcm.  D C., 
dune  19-22.  1979.  Preprints  Vol<ie>e  I |A79-45/?u 
2C  44  1 laurel.  Md  . Johns  Hopkins  University.  1979.  0. 
2P  1/1  to  2R  1/6. 

MAJS:  /'ENERGY  SOUPlES/'CCEAU  CUPP t NTS/ ’OCEAN  THfrWAl  ENERGY 

comvf rs ion/ *sai ini i v/’Hater  waves 

MINS:  / ENERGY  CONVERSION  EiriCKNir/  (NTOGY  TECHNOLOG*/ 
ENVIRONMENT  EFrECTS/  GRADIENTS/  1I0E  ( OMT Rl  |> 
GENERATORS 

ABA  A T 

ABS:  Ocean  wave,  salinity  tiradlrnts.  nr  I >«  rv.  ctnien* 

energy  conversion  tectmlctues  nre  i tcievcil  lav"  > 
i rson.it  or  ann  wave  focusing  systems  of  m rtn  wv.» 
energy  conversion  are  c'nildrrrd  enp^as • /Ing  r<n|i*iil 
wove  Interaction.  Ereanel-type  focusing,  anil 
Conversion  rhanneltng  The  •••■Itn'ty  g'-rl  ent  sv*-te« 
l»»rs  O'l’i'os  • s or  e lec  t rodl  a I y *.  I s (or  converting  ’lie 
energy  o*  eii*ing  ot  high  saline  and  in*  saline  miters. 
0**nottc  pressure  conversion  has  ‘he  o-f  itn.l  energv 
potential,  hut  Its  technology  retulrceenti  are  not  yet 
ready  The  reverse  electrodl  alyt  ic  technology  i 
available,  and  unlike  o*  avis  Is  tills  amt  hod  is  rot  sit* 
dependent  . A 75  Va  ducted  turbine  supported  Ar  -HMid  t he 
periphery  hy  liquid  bearings  Is  used  t«  study  th* 
environmental  effects  hydroelastlc  stability  o*  the 
rotor  blades  and  the  mooring  end  anchoring  systena  In 
ocean  current  energy  conversion. 
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UTTL:  The  ahsorptlon  of  enerqy  from  ocean  waves 
AUTH:  A/COUNT.  B M.  PAA  A/tCentrat  Electricity 

Generating  Goard.  Marchwood  Engineering  labor  a tor tes . 
Marchwccd.  Surrey.  Enqlandl 

In:  International  Conti  i enre  on  future  Energy 
Concepts.  I cotton . Engtn.<d.  January  30  Febiuary  t. 

1979.  Proceedings.  IA79  37042  IS-44|  London. 
Institution  of  Electrical  fnglnee»s.  1979.  p 96-99 
MAJS:  /‘ENERGY  ABSORP T I ON/ • HYDROO Yh*M I CS,  ’ POWE R EFFICIENCY/* 
SEA  WATER/ * WA t ER  WAVES/  WAIERwAVE  ENERGY  CONVERSION 
*INS:  / ELECTRIC  POWER  TRANSMISSION/  E t EC  I ROME  (.HAN  I CAL 

DEVICES/  ENERGV  REQUIREMENTS/  MVD9G0YNAMIC  EOUATIONS/ 
LINEAR  SYSTEMS/  OPTIMIZATION/  WAIERwAVE  POWERED 
MACHINES 
ABA  B.J. 

ABS:  the  paper  examines  the  Implications  of  linear  wave 

theory  for  The  optimisation  of  the  structure  and  power 
taNeotf  characteristics  of  wave  power  systems.  Results 
are  extended  to  eccommrxiate  realistic  sea  coodttions 
and  Some  unique  englnerrlng  renul rr«*nt»  are 
Identified.  Finally,  the  1 mp I lea t Inns  of  nonopt true 
mechanical  conditioning  are  discussed  along  wltn  aress 
where  future  development  may  be  possible. 
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UTTl-  exploiting  wave  power  electric  energy  source  from 

Ocean  waves 

AUTM  A/CONNT.  B M PAA  A/ICentrnl  Electricity 

Generating  Bnard.  M.irrh.ood  (rrnlnerrlrq  l aborator  itj . 
Sou 1 1.. -nap t on  . Englan  it 

lEEf  Spec  trite.  vol  16.  S*p» . 1979.  p.  42  49 
MAJS  /‘ENERGY  CO. (VERSION  ( f I IC  I F NC.Y/ ‘ENT  RGY  ? rURCE  S/  *110*1 
NAVES/*  TIDE  POWERED  GLMRATORS 
MINS  / COASTAL  WATER/  COST  E f E ECT I VEMf 5S/  DESIGN  ANALYSIS/ 
ECONOMIC  ANALYSIS/  ELECTRIC  PONER  PlANlS/  ENERGY 
TECIR.OLOGY/  OCEAN  SURFACE/  OCEAN  THERMAL  ENERGY 
CONVERSION/  PHOT  PLANTS/  SYSTEMS  f NGINEE  RING/  MAftR 
HAVES 
ABA:  M E.P 

ABS:  A survey  of  proposal  wave  power  Systems  H presented 

Five  power  conversion  devices  are  studied:  |t|  the 
Salter  Duck  • an  asymmetric,  cam-sh.oed  device, 
oscillating  about  a fired  point.  |2|  the  Cockerell 
Raft  • a structure  of  rafts  hinged  together,  (3|  the 
air  buoy  - an  avywnefrtc  chamber  with  trapped  water 
and  air.  |4|  the  Hamel  - a Japanese  dev  lie  resent)  ling 
an  epo*  bottom  snip  w *n  22  ale  chwetM.  and  I5»  the 
eectifler  - structure  of  high  level  eng  t cm  level 
reservoirs  Attention  is  given  to  the  two  basic  types 
of  devices  dynamic  end  passive,  and  compared. 

Const deret i on  is  also  given  to  such  points  as 
transmitting  the  pjwer  to  ehore . control  phi losophy 
for  meal mum  power,  and  power  vs  torque  Finally, 
unsolved  problems  such  as  construction  of  e sene 
Structure  Strong  enough  to  survive  •■treat  wave 
Conditions  are  dIScusred 
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oCnn^s"  total  red**  t o't>u*  Id'  ‘the*  device  or  tr.e 

divided  py  energy  rogu* divided  Py  energy 

reeuliewnt*  »°r  m e V®«**  * , of  device  over  a 

efficiency,  defined  as  Incident  on  tne  devices 

season  divided  Py  to  the  Salter  ducn  . IM 

at  ,hat  location.  *"•"*£*  figure  of  t3  1 ‘o'-  a 

energy  ratio  a.aly  tt‘V,**h  ijfi  viaoHity.  Put  a 
ducA  made  of  <-oncre  ®1  , auCK.  «n i ch  ts  propaoly  not 

ratio  of  10  t for  * *' ’ « ’ | da I poser  system,  tt  • 

viable  For  a Shaw  teo  |r|Mn|  of  construction  will 

Clear  that  th#  energy  _f  (he  parrage  output,  and 

P.  a significant  fraction  of^tn.  ,« 

that  further  eork  on  en  gy 
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ABt:  B.d  ■ ^ , tuia,  streams  and  r I v.r  currents 

ABS  It  is  auggested  tNet  #r  ^urce  that  could 

provide  a high  dens  tv  P°  energy  needs  of  '«any 

contribute  »l«.»iMc«ntly  «•  .ouIO 

countries.  Even  large  u could  be  speedily 

r,\s  •»,r.^r*s*«.wr*  — 
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HYOROfltCimC  POfctM  STATIONS 

GRA  .(•«  icyi  of  poser  are 

About  3.0GO.0C0  trough  U-  melton  of  tha 

continuously  d.ss^pa  #art^.  Doe  to  pnys.cal 

1 I JPV  ovtol  m#  *u*  » 

V. Stations,  only  2 percent  o.  l*V s may  ev.^ ^r  U« 
harnessed  Ih.s  amounts  to  about  S percent  of  the 
p,  .sent  eorldw.ue  p.«*r  general  to*,  ho.  all  purees. 
This  ine.haufctlble  Po»®r  source  can  make  « 001 

s. on.  f leant  . contrthuMon  the  baevgro...  d *.at 
fundamental  principles  of  tidal  ^-er  ..ro  c.^coSsad 
.no  recent  rtf.vU4ad.ls  are  c.lvo..  A a>l.i.|Ml  "*t,rtg 
u»  of  the  pub I * she.  1 e.tcr.al  releti.HI  to 

electrical  peer  generation  from  tide*.  *s  lnciu«i«Kl 
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•J I T L : Tidal  power  plants  • Sites  history  and  geographical 
distribution 

•»UTM:  A/CHARLIEB.  R.  H.  PAA  A / ( Nor  t hra  s t ei  n Illinois 

University.  Chicago.  III.;  Brussels.  Free  University. 
Brussels.  Belgium! 

In:  International  Symposium  on  Wove  nnd  Tidal  Energy. 
Canterbury.  England.  September  27-29.  1978. 

Proceedings.  Volume  t.  IA79-I8101  05-44)  Cranfieid. 

Beds  . England.  British  Hydr omerhan I cs  Research 
Association  Fluid  Engineering.  1978.  p.  At-1  to  A1-6. 

MAJS:  /•CLEAN  ENE RGY/ * E LECT 8 IC  POWER  PL ANT S/' S I TES/' T I DE 
P0WFRE0  GENERATORS 

MINS:  / APPROPRI AIIONS/  ECONOMIC  FACTORS/  E NT RGY  TECHNOLOGY/ 
GEOGRAPHY/  HISTORIES/  MILLING  MACHINES 

ABA:  P T H 

ABS:  The  paper  tikes  a brief  look  at  the  peim.lpnl 

forerunners  of  modern  tidal  power  e I <r t r C plants  from 
classical  times  to  the  present.  Tide  r>  Ms  in  England 
date  from  the  t2th  and  I3lh  century,  nnd  So»m  ui-c 
still  In  operation  In  the  1940s.  In  the  H.S..  Mode's 
mill,  built  In  1734.  provided  up  to  37j  hW  Modern 
facilities  include  the  Trench  plant  on  the  R.-sn«_e  River 
estuary . which  takes  advantages  of  tides  of 
exceptional  amplitude  Ihe  only  other  operating  »dal 
power  plant  Is  the  Soviet  400  kw  exo.-.-lm*  nial  plant 
built  on  the  Ktslociubskala  Promising  site;,  ‘or 
projects  Include  the  Valdez  peninsula  In  Ardent ina. 
the  Gulf  of  San  Jorge  Santa  Crur  Bay.  Site*,  in 
northwestern  Australia,  the  roasts  of  Chile  rind 
Southern  Argentina,  sites  on  Ihe  Arabian  St  a . the  Bay 
of  Bengal,  the  Gulf  of  *utc.h  and  the  Gulf  of  Cambay. 
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UTTL:  The  economics  of  Fundy  tidal  pow« r 

AUTH:  A/CLARK.  R H PAA.  A/(  Env  1 roni  ie  it  Canada.  In' and 
Me  ters  Directorate.  Con.idr ) 

In:  Internal  Iona  I SympoMum  on  wave  ,ind  Tidal  Energy. 
Canterbury.  England,  fept-.ntrr  27-20  1078. 

ProreedltiQS  Volume  I.  IA79-18IO'  OS  4-T ) Cranfield. 
beds..  England  Brltlf.h  Hydrnmrrl.anlc  j Research 
Association  Fluid  Engineering.  1978.  p f.l  4i  to 
E 3 - 54 . 

MAOS;  /TOST  ANALYSIS/*  EC0NI  MIC  ANALYS  I S / ' T I DE  POWERED 
GENERATORS 

MINS:  / DAYS  I TOPOGRAPHIC  EfATUPES)/  CANADA/  ClEAN  ENElfCV/ 
COST  ESTIMATES/  ELECTMC  fi.KEP  PIANls/  ENERGY 
TECHNOLOGY/  FEASIBILITY  ANALYSIS/  OPERATIONS  PC SEARCH/ 
POWER  EFFICIENCY/  SITES/  SOCIAL  IACI0RS/  STRUCTURAL 
BASINS 

ABA:  P.T  M. 

ABS:  The  tidal  rang*  In  Fundy  coupled  with  favorable 

topography  provides  a potential  fo~  ene-gv  generation 
estimated  to  be  In  the  billions  of  k I lowal t -hours 
annually.  Estimates  of  costs  foe  plants  of  vr.rioul 
capacities  at  different  Fundy  sites  are  provided 
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UTTL:  International  Symposium  on  wave  and  T id-*  Inrrn* 
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MAJS:  / • CON  FE  RE  NCI  S/  ' 1 I Of  POME  B/  • W A T [PWAVE  ENERGY  COMVl  IlSION 
MINS:  / BEACONS/  ELECTRIC  POWER  PLANtS/  ENERGY  HOMOLOGY/ 
MARINE  TECHNOLOGY/  OCEAN  TMETMAL  ENERGY  CONVI RSION/ 
TECHNOLOGY  UTUI7A1  |0H/  TIDE  TOWERED  GENl  P*  TORS/ 
WATERWAVE  POWERED  MACHINES 
ABA  P.T.M 

ABS  Proposals  f nr  wave  and  tide  I ene>  gy  plants,  ei  O'  •» ' C 
analyses  of  plant  opeiatlon  and  Integrat ion  Into 
existing  power  networks,  and  •'wprr  Inenlz  I result-.  on 
pilot  facilities  are  reported.  Topics  studied  n« • I ude 
a theory  of  wave  power  absorption  by  two  IwhiHoilent  ly 
oscillating  bodies,  an  18-m  long  buoy  with  pneum.it »c 
chambers  ami  eleven  generators  p-oduc log  1 26  VW  fnr 
3-m  wave  height,  wave  power  systems  for  ocsal t not  ton. 
optimum  sites  foe  tidal  power  development  in  Ihe  Hay 
of  Fundy.  design  and  construction  of  marine  structures 
for  wave/tidal  ocean  thermal  energy,  and  Integrating 
wave  power  Into  the  electricity  supply  system 
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UTTL:  Some  recent  developments  In  wind  and  ocean  power 
systems 

4UTM:  A/vEN.  J.  T.  PAA  A/(Grumman  Aerospace  Corp.. 

Bethpige . N . V . ) 

In.  Canadian  Communications  and  Power  Conference. 
Montreal.  Canada.  October  18-20.  1978.  Proceedings. 
(A79-29776  11-32)  New  York.  Institute  o»  Electrical 
and  Electronics  Engineers.  Inc..  1978.  p.  373-377. 
MAJS:  /•ENERGY  TECHNOLOGY/'OFFSHORE  ENERGY  SOURCES/* 
WINDPOWER  UTILIZATION 

'INS:  / OCEAN  CURRENTS/  TECHNOLOGY  ASSESSMENT/  TIOEPOWER/ 
VORTICES/  WIND  VANCS 
ABA-  G.R. 

ABS:  A description  Is  presented  of  a t or r. ado- type  wind 

energy  system  and  Its  extenslc/i.  Immense  amounts  of 
wind  energy  will  be  collected  by  s stationary  and 
omni-directional  collector  which  Is  a slotted  cylinder 
Fitted  with  adjustable  vanes  at  Its  periphery 
Collected  wind  enerqy  is  guided  by  the  vanes  to  form  a 
vortex  or  a 'confined  tornado'  within  the  collector. 

The  low-pressure  core  of  the  vortex  is  then  used  to 
greatly  redi>ce  the  hack  pressure  of  a turbine  which  Is 
located  directly  below  the  vortex  core.  The  underside 
of  the  turbine  is  connerted  to  the  ambient  atmosphere 
through  a bottom  Inlet. 


1021 


79A27390  ISSUE  10  PAGE  IBJ5  CATEGORY  44 
78/00/00  6 PAGES  UNCIASSIMED  DOCUMENT 
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In.  Octans  '78:  The  ocean  challenge.  Proceedings  of 

the  Fourth  Annual  Combined  Confeitnce.  Washington. 

0 c . . September  6-8.  19/8.  (A/ 9-27376  I0-4B) 

Mash  I ngton . DC  . Marine  Technology  Society.  New  York. 
Institute  of  Electrical  and  Electronics  Engineers. 
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MAJS:  / 'ENERGY  CONVERSION  El f lCIENCV/’Off SHORE  ENERGY 

SOl'RCES/'WATERWAVE  ENERGY  CONVERSION/  'WAV t G l E F M.iCT  1 ON 
MINS:  i ClEAN  ENERGY/  COMPUTER  TECHNIQUES'  CVlINblKS/  INtRGY 
TECHNOLOGY/  OPT  IM I £AT  ION 
ABA:  I Author | 

ABS:  I he  piper  deals  with  a conpulir lied  method  lor  the 

determination  of  the  optln'al  fundi  t *oas  'W  an 
efficient  e*tractlon  of  energy  f<o«  sea  naves  Th« 
analysed  system  is  a floating  cylinder  connected  to  an 
energy  extracting  oevlce.  The-  syste>><  has  been  studied 
parametrically,  by  calculating  Its  maximim  cf#»c  ency 
In  function  of  the  geometric  dimensions  anj  layout 
configuration.  1 he  diffraction  tieory  has  been  u.ed  in 
order  to  calculate  the  hydrouynar.i  ; term*.  1 forces, 
added  masses,  damping  cuef 1 Ic lent s I taking  into 
aciour.t  the  real  Interaction  between  the  body  and  the 
sea  Moreover  a true  statistic  of  waves  is  used  in 
order  to  conpare  the  efficiency  of  various  systems  in 
real  sea  conditions  The  results  obtained  have 
confirmed  the  possibility  of  optimizing  trie  system 
efficiency  with  respect  to  the  parameters  examined. 


WTND,  WAVES  AND  TIDES. 

Engineering,  vol.  218,  no.  12,  December  1978,  p. I318- 
1321. 

Two  symposia  were  organised  by  BHRA  Fluid  Engineering  during 
August  and  September  1978.  The  first  dealt  with  wave  and  tidal 
energy,  the  second  with  wind  energy  systems  This  article  sum- 
marises some  of  the  work  reported  at  the  symposia 
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Proceedings.  Volume  t.  (A79- 18101  05-441  Cranfield. 
Bedi. . England.  British  Hydromechanics  Researcn 
Association  Fluid  Engineering.  197B.  p MI-1  to  MI-10. 
MAJS:  /‘ENERGY  ST0R AGE/ 'MYOROELEC TP IC  POmER  ST AT  IONS/ • T IOC 
POWERED  GENERATORS 

MINS:  / ENERGY  TECHNOLOGY/  MrDRAULIC  EQUIPMENT/  PUMPS 
ABA:  P.T.M. 

ABS:  A study  was  conriucted  to  determine  how  toe  benefits 

from  an  ebb-flow  tidal  power  scheme  were  affected  by 
retiming  the  ofl-peak  tdal  energy  and  how  the  effects 
varied  with  the  scale  of  the  Installation.  A plant  on 
the  Cumberland  Basin  In  the  Bay  of  fundy  linked  to  a 
pumped  storage  facility  at  Dickey- L tncoln  School  Lakes 
was  considered  Additional  monetary  baneflt  doe  to 
retiming  Is  fundamentally  dependent  on  tne  character 
of  the  electrical  system  and  tha  pumping  capacity 
ava I labia. 


MATHEMATICAL  MODEL  FOR  ECONOMIC  EVAIXJATI0N  OF  TIDAL 
POWER  TN  TifE  RAY  OF  FUNDY,  by  Stephen  T.Y.  Lee 
arid  Claude  Dec  Lamps. 

IEEE  Transactions  on  Power  Apparatus  and  Systems, 
vol.  PAS-97,  no.  % Sept/Oct  1978,  p.  1/69-1778. 

The  xiathenattcal  model*  for  the  economic  evaluation 
of  tidal  power  development  involving  a primary  and 
secondary  markets  are  presented  In  the  content  of 
utilities'  generation  expansion  planning.  The  approach 
Is  to  determine  the  economic  benefits  of  tidal  power  by 
the  difference  in  the  least-cost  expansion  plans  with 
and  without  tidal  development.  The  least-cost 
expansion  plans  are  derived  by  a series  of  snapshot 
year  simulation  and  generation  mix  optimization.  The 
impact  of  storage  devices  and  transmission  between 
■artet  areas  are  properly  studied.  These  models  have 
been  successfully  applied  to  the  study  of  tidal  power 
la  the  Bay  of  Fundy. 
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I4I6S  INI  OR  MATION  rfqUiremfnts  for  improvincj 

HYDROPOWER  L___ 

KEY  WORDS  Decision  making;  Flood  control  IlyHrnelcrtrk  pn»er 
itrneration;  Information  sgslews;  Remote  sensing;  Rcervotr*;  Streamlln- 
I. .recasting;  Watersheds 

ABSTRACT  A melh<K)  of  analysis  in  described  with  .he  ohiective  of  Hrtcrm.n.ng  ho* 
(anil  whether)  aerospace  derived  information  system  technology  can  rffr.l.crl),  WWW 
hydropower  production  )he  increase  in  annual  hy,l.opo«er  bcncF.I*  .a  derived  .mm i m.  re 
accurate  reserve  ,n(to*  fnrec.at.n,  have,!  upon  the  use  of  new  o,  ."proved I venvns  .nd 
aalell.tr  daia  relay  systems  Scnamvity  analyaca  are  prevented  for  wa.rrahed  parametera 
imbedded  ,n  conceptual  walerahed  mrxlrla  Results  are  iclaird  lo ^^.Xoh  \nfmm» 
and  aenao,  requirements  via  a reaervou  optumr.ylu.n  model  in 

ayatem  require.., enta  A numerical  e»am,  ■ .a  preventer)  train*  a typnal  multiple  purpoae 
reservoir  tyMrm  l«%calcd  »n  northern  California 

RFFFRFNCF  Yeh.  William  W-O  . Rerker.  I eonard.  and  Sohn.  Robert  I Jnloemstimi 
Requirement*  fo,  Improving  , yd, ..power/  Journal  of  .he  » airr 

Management  Am  urn.  ASt  F.  Vol  104.  No  UR  I.  Proe  Paper  IdlAS  November.  H™. 
pp  I W ISA 


T*VER  FRHM  0T.Ari  ’RH;  TTTK  HYPROPTWER  r^TTTfrTAT  OF 
TPEENT/riP'S  OMCTAT.  WATERS.  by  R-  Parti 
Ene-py , vol.  3.  no.  r,.  October  10/8,  p.  S|i3-,,/3 

hhairart  tn  the  vairheo  parla  of  Greenland  large  quantities  of  water  metltn*  even  summer  from  the  ar 
shield  IWm  above  vea  level  and  more  within  a abort  distance  from  the  cwal.  oRer  fav.vaNe  < iHwhtiooa 
for  a large  scale  hvdropowet  development  General  rdeaa  on  vor h a devel.vpment  have  bren  published  hy 
aeveral  anthrea  Tho  report  Urea  In  go  a clep  further  hy  providing  an  assessment  <4  nailable  reansrcea  an 
analvaia  n(  le,  lints. vl  problems  |nr  Ihe  uldi/almn  of  ihta  levourvf  and  Ha  mlegraimn  mi.,  a *l.4>al  energv 
ayalem  and  a preliminary  evlimale  of  crmainK  tmn  nreda  and  cna*. 

The  ealtmale  of  a v .liable  -eown. ev  ta  baaed  on  pubftahr  1 (hmai>4..*v  at  data  l«  l.reenlwvd  and  nfher 
an  tic  atjlinoa  and  >ui  a cautmua  aelrclinn  of  eRectivf  volar  ladialvon  and  aJVedo  valnea  ?ltl  Wi|m'  id 
water  iv  e apecled  to  be  available  during  the  cummer  moniha  at  an  average  aho.nle  of  m (oneapoodmg 
to  an  energy  generation  of  4W1  In,  IWh  ( ontmunna  general,  tn  aR  year  round  however  irpMt,  aim  age 
reservona  with  a total  volume  of  101)  1*0 lm'  In  anulhweal  t.ieenlan.1  nnmeioua  large  like,  aril  provide 
a VI 'Sclent  aim  age  volume  a In  Ihe  eaal  vintage  ta  a pinNem  and  power  generation  might  he  realm  ted  to  the 
aummet  moniha 

Some  I?  lo  |l  a,'*a  have  been  nleniifird  on  the  map.  where  power  achemrv  can  be  developed  with  a 
total  installed  capacity  of  Ml  l?»M.W.  hence,  the  estimated  hy<hop«>wer  levivur,  ea  of  t oeenlov.1 , orwe  . love 
lo  ihe  1 474  rot  at  ronaomplion  of  rleetuc  eoeigy  m Ihe  inlet  tonne,  ltd  grid  vyaiem  Ar.iern  )m.pr 
whwh  according  lo  Ihe  ataliatica  id  lit  PI F..  waa  T!t  IIM.  with  a peak  load  of  IlSt.W 

Techool.^iec  for  hydropower  development  are  weg  e.laMi.hrd  and  abends  m pr.-grew  towards  ihe 
order  of  magnitude  needed  for  Greenland,  however  methods  of  codetlmg  water  melting  from  large  ace 
surface,  have  alrll  lo  be  atudied  and  levied  The  problem  « bulk  energy  transport  over  great  distances  k 
common  lo  all  future  global  energy  yupply  options,  and  rad  i nnyue  to  Greenland  energy  t airier,  envisaged 
in  ihe  report  are  FIIV  aea  cables  and  transmission  hnea  on  land  hydrogen  gas  pipelines  a.  toss  vea  and  land 
and  lankrra  for  liquid  hydrogen  or  ammonia  Preliminary  cost  < nmpartaon.  show  each  of  thr.e  carnets  to 
he  . ompelitivf  under  specific  production  and  market  condition.  Ihe  repmi  gives  a lee'  .live  rsdel  for  Ihe 
full  development  of  Greenland  a glaciei  power  cnmp>.vtng  all  these  opiums 

Cnn.lruclmn  coal  of  Ihe  powei  schemes  is  estimated  at  2 IS- 1 JO  US  dollar,  per  msiaJted  kdowart  hut 
an’ther  270  4V)  (IStlkW  have  to  he  mveaied  in  lianaporl  faeditira  such  as  FIIV  hnks  .»  H,  ga.  pipeline. 
The  use  of  liqnid  II.  as  an  energy  earner  requires  lower  in«e\tmrnta  hul  involve,  higher  energv  losses 
The  mirgralmn  of  Greenland  a glacier  power  into  a global  energv  system  is  analyzed  according  lo  the 
enterta  adopted  for  IIASA  y Fnergy  Fiogram  No  need  of  fundamental  mnovaimn  and  no  aenona 
constraints  have  been  identified  for  a full  development  c,  heme  hy  scheme  over  a pr..»fied  . .mainw non 
period  of  e g 411  icaia  starling  after  an  initial  testing  planning  nnd  design  period  .deg  It)  )ears  A 
tentative  study  program  is  suggested  vomprnmg  .he  cnftec'xm  of  h«arc  wmnviA.  data  as  well  as 
preparatory  rechnn  al  mvealigaivma  and  rests  In  asrfrtam  Ihe  technical  feavbdny  of  the  development 


r^VFR  FR^M  YEfTTRRDAY'S  PAW7,  hy  Pruee  Palmer  Smith. 
Environment,  vol.  fO.  no.  0,  November  1978, 
p.  17-PO. 

Dam*  built  150  yrarj  gqo  to  driym  the  marhineey  of  New  Fnqlaoeft  tea  tile  milk  are 
currently  beinq  rpegamiryerl  a*  a practical  arvo  relatively  ineapernive  way  fo  yupple- 
mont  Ibo  area's  rnergy  resources. 
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RTHK  TTI  IfYDROEI^nTRICm  PROHJOTTON,  Ly  HerLerL 
Inhaler. 

Encrjjy , vol.  3,  no.  6,  December  19/8,  p.  ( (>C)-T( M. 

A harm  I As  in  .ny  energy  syslcm  hvJroek.iikUy  c«a  line  mk»  to  wmkets  .ml  lo  the  puMk  When  risk 
».•  minting »«  l hr  summing  .if  the  risk  In  hum.ni  heJlh  from  ihc  eolut  cncigy  vyvk.  is  useJ. 
Iiyilmcki  Irmly  has  fairly  suhsOnlul  s allies  ll  tanks  l.iurlh  lowed  in  a sckilcd  group  of  II  energy 
InhiHihigKs.  whn.li  are  otikirii  as  follows  natural  gas.  nmkat  mean  Ihcimal  hydrorkilrKny.  sola: 
spate  healing,  solar  Ihrrmal  ekurlrx.  solar  photos tlHak.  wind  methanol  ml  and  soal  Aloul  half  the  risk  in 
hydiocksltlsrty  general  ion  is  due  lo  m ilerial  asstuisiiion  and  nmihtlta 
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HYDROELECTRIC  PLANT  CAPABILITY  CURVES. 

V.  T.  Alley 

IEEE  Transactions  on  Po*er  Apparatus  and  Systems, 
vol.  PAS-96,  no.  3»  Hay/June  1977#  p.  999  - 1003 


PROCESS  C0NTR01  SYSTEMS  IN  HYDRO-ELECTRIC  POWER 
STATIONS 

H.  Cvelko,  Baden 
Brown  Boveri  Review 
Vol  . 64  > 19  77. 
pp.  297-304. 

In  the  inlnuim  imn  the  win  Ic  briefly  goes  into  the  demands 
arising  from  the  fwner  Motion  pnn  ess  and  in  management 
1 1 deals  primal  ily  nilh  the  field  i */  ‘ tuilrid.  and  explains  him 
the  reliability  wnl  availability  of  hvdro-elei  trn  , miner 
stations  i an  be  unerased  I no  examples  of  prat  lieal  appli • 
i at  mn  and  a i onstderation  of  future  prosper  Is  ronuludi  the 
article 
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WAJS:  /‘fNlliGY  BUDGE  T S/ "MY  DROLL  ECTR IC  POWER  ST AT  1 ONS/ »R I vE RS 
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mr>del  Is  described  for  the  accurate  prediction  of 
t empc i a t urt  changes  in  flowing  rivers  based  on 
thecof pro* male  geometry  of  the  rivers,  and  data  from 
first  order  weather  stations  Th«  results  of  five 
field  surveys  to  test  I fie  model  show  that  (t| 
atwo-.pher  Ic  radiation  and  bar#  radiation  almost 
balance  each  other.  (2*  evaporation  and  conduction 
energy  transfers  a.  t of  minor  liipcr  lance.  and  (3| 
solar  radiation  accounted  for  almost  all  of  the  energy 
trait*.,  fer . When  the  river  was  above  the  equilibrium 
temperature  It  was  sfvwn  that  ft)  bach  radiation  would 
be  greater.  (2)  evaporation  end  conductive  heat 
transfer  would  be  negative,  and  (3)  the  total  enerov 
transfer  would  be  negative. 
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13193  ENVIRONMENTAL  IXlrACf  OF  HYDRO  POWER  TLA  NTS 
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Hvdrorlrctrir  power  plants;  Hydroelectric  project  licensing.  Invertebrates; 
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ABSIRACr  Hydroelectric  power  plants  sited  on  rivers  and  stream*  charge  the 
natmal  conditions  of  these  water  bodies  through  both  short  term  and  long-term 
impacts  Then  fore,  changes  in  water  quality,  erosion,  fluctuation  in  water  temperature 
and  water  flow,  and  eutrophication  must  be  studied  in  planning  future  hydroelectric 
installations  Ihe  objectives  of  this  paper  ire  to  devribe  briefly  the  reported  physical, 
chemical,  .tnd  hyrluKlynanuc  changes  associated  with  hydroelectric  dams  and  to  relate 
some  of  these  changes  to  the  fish  and  benthic  communities  of  the  lower  Susquehanna 
River.  .Several  aspects  of  the  impacts  of  hydroelectric  projects  are  briefly  considered 
and  changes  in  the  lower  Susquehanna  River,  the  site  of  four  large  dams,  are  evaluated 
in  light  of  disruption  of  the  upstream  runs  of  the  previously  csisting  migratory  fishes 
Changes  in  the  structure  oT  the  benthic  community  are  also  analyzed  baaed  on 
literature  reviewed 
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equation.  It  ts  seen  tn.it  too  conduct 1 v i t y and  tne 
mean  power  output  pt*r  u»>it  volume  of  ar.  WC  generator 
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ABS  Predicted  performances  of  fluidized  Pert  and  cyclone 
Combustion  Schemes  *ere  compared  as  rnrt  of  a recent 
conceptual  design  »tud/  of  a :ub-k'Ale  I ?5<)  Mat). 
Of>en-cvcle  IRD  Engineering  Te'-t  ran  llity  Iftfi  Both 
CO<  trust  Ion  Concepts  were  two  • tage 

gas  I f lent  1 on/cor'bust  Ion  systems  rfesluned  for  high 
slag/ash  rejection  with  predict  hint  for  stng/ash 
rejection  being  greater  than  W and  90  for  the 
fluidized  bed  and  Cyclone  conrepts  re»pertlvely  For 
the  particular  two- stay**  cur-bus  t Ion  syst  emr,  evaluated 
analyses  Indicated  that  Ft<r  tt>e  sane  •normal  I m Hi  t . 
maximum  air  preheat  tmni  erat  tit  e . aid  e»  . t pressure, 
the  cyclone  combustion  --chcme  Nani  sltuhtly  t.-ttor 
thrn  modynamte  porfornranne  than  the  FluldlZrnl  hi»1 
scheme.  When  integrated  Into  ccmblred  cydo  IMHO 
topping.  steam  bottoming!  powor  plant;.,  the  ove-ftll 
plant  efficiencies  utilizing  each  of  these  c«*nr  bust  Ion 
eonrept:-  differed  by  abn  ut  3 ferrort-ioo  points  with 
the  cyclone  concept  yielding  ihe  lutf'.’r  plant 
efficiencies.  Aside  From  th«rmodyt».»mlc  per lere-ance. 
considerations  of  subsystem  Inter  a' t ions,  practical 
plant  operation,  reliability  and  system  de.ign 
f i e* 1 ol II t y favor  the  fluidized  brd  cencept  over  the 
cyclorre  design  for  the  Intended  purpnee  of  the  1 1 F . 
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effect  elr  duality,  surh  as  NSPS.  PSD.  and  the 
National  Amblant  Air  Ouallty  Standards  INAAOSl  ara 
discussed  and  thalr  bearing  on  the  development  of  MHO 
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The  considered  system  is  to  be  used  in  e facility 
which  is  designed  for  the  development  of  coal  fired 
MHO  systems  The  facility,  as  presently  planned,  ail  I 
provide  a mature  of  o<tg«n  and  nitrogen  preheated  oy 
a heater  to  simulate  o*,gen  enriched  air.  Four 
principal  ecaaetlcnu  bearing  on  the  selection  of  a 
physical  configuration  for  tne  magnet  are 
Investigated.  An  analysis  Indicates  that  a 
super (undue l I ng  nagnet  living  an  overall  length  of  S 
W.  (3  I M.  effective  length | wl th  a warm  o ore  having 
an  entrance  diameter  of  GM  nr  larger  aha  capable  of 
supporting  the  enamel  loading,  a f.cas  magnetic  field 
of  b Tesla  and  a warm  bore  taper  that  matches  WHO 
Generator  taper  for  the  27  8 Kg/sec  mass  flow  case 
provides  the  best  choice  'or  experimental  utility  in 
the  feci llty. 
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FI ASM A ElEClROOlS/  PL  A*  I A JETS,  Si  AGS/  I MEKLtGbfNAMlCS 
b J 

WHO  power  generation  is  discus. seel  with  reference  to 

Mho  coal  combustion.  open  cycle  pibCet.se*.  slag 
effects,  and  electrode  well  materials.  ten;, tdernt  ion 
Is  also  given  to  di*cf..i<o*  and  plasma  effects,  open 
cycle  processes,  and  cwponont  Oesign 
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Marrcnclule,  Pa  . Soclet,  of  Auloeictlve  Engineers 
Inc..  1978.  p I24J-I2SG 

MAJS:  /"EliflRlC  POWER  PI  AN  I S/  * MAUhElGHYDROOVNAMIC 
GENERA  I ORS/ *P I LOI  PL  AN I S/ "STEAM  TURBINES/" 

turbogenerators 

WINS:  / CARBONATES/  COAL  UTILIZATION’  COMBUSTION  CmAVB  t-S 
ENERGY  CONVERSION  EFFICIENCY/  ENERGY  TECHNOLOGY/ 
POTASSIUM 
ABA.  (Author) 

ABS-  The  proposed  plant  would  put  out  40  Mw  of  0C  power 
From  the  WHO  generator  1 39  2 Mw  of  AC  power),  and 
have  a thermal  rating  of  182  87  MW.  Total  net  station 
electrical  output  including  the  steam  turbo 
generator.  Is  about  7b  A'W  A two  stage  combustor  is 
used  with  a slagging  vor tea  gasifier  first  stag*.  The 
generator  channe  I proposed  Is  of  hot  wall  dc-si  o<>. 
Slightly  undor  7 m long,  with  5 8 tesla  field  Air 
preheat  Is  1380  A.  to  give  a too  temperature  2700  A.  A 
radiant  direct  fired  rei  operator  would  he  used.  Fuel 
assumed  is  a western  Pennsylvania  bituminous  Seeding 
Is  by  0.7\  (weight  1 potassium,  put  In  as  d y 
carponale  This  plant  might  be  upgraded  to  50/90  M* 
for  use  as  a transition  Mho  steam  power  fnkta I lat ion . 
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h,,jh  cc^ve.sM,  po,?r  °"*r  • 

pricea  eloctricit  v 4fntJ  1 • 1 * ■ V 

di*cuv.a*a  „ « f^.55;  o)  Z\VnlC>\?'  ***!  ^ 

Uc.e  lo».ment  e#  eff.ctivi  r,  y ,r.  , * ‘ rui.y.  , no 

number  of  options  for  upen-c.cia  «[n  , ^ A 

reviewed  combustor  le»,  *tur.  ™ ~ 

designs  m.ignei  parameurs  uT»  CC-Cu*,w“  •'•<*  channel 
Ana  seed  recovery  sctieoea  * ' #Mr  l*chnfQues 
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L'lnir t n«* *it  of  ».n*  • r <«y  . ..  . v 

MAJS  / COA!  UtllU'ATICN/  COKIUSUON  t f » I Cl  f NCV/  CUE  ^ 

UtM-  OLOGY/'MAuNETOMVDROOYhAMIC  Ct  .\EPA  TuRS 
MINS  / COIBUSTION  CHAVBFRS/  LLECTR1C  POWER  PLANTS/ 

T f (. M’.OLOGY  UTILIZATION 

ABA:  (Author)  , 

ABS:  Cent’  fl  • n MM  I »rr  gel  erat  Oh 

high- temperature  (Hs-Hnn  and  combustion  technology 
developed  n rof  • «*t  pr  vul',1'.'  prepr.y  s -r.  too 
arro.|4.cc  field  during  the  10S0*s  Pocket  comOusi  mr. 
tocnnulogv  audit  fed  to  burn  toil  <s  coupled  with 
fosM  ! i I r ed  hr,  1 1 er  t*  hnoluqy.  in.  'or 
undo -standing  of  the  orpl  ‘cat  l-M  of  v»i'J  Co*er 
rrn«  -a t l on . 3.  d I rwv  v.it  Ive  c ,i.cro!  ? In  sulfur  em 
N0(»)  cont.nl  to  r..kp  p.  slt>l-  v fO  power  plants  .Men 
can.  In  early  stag -8.  tmvort  coal  coma  ore  i a I 1 y into 
electrical  energy  at  overall  efficiencies  of  <8 
percent  within  the  ne«t  10  yea’s  In  later  stages, 
efficiencies  n(  55  per  sent  an. I .ibJve  can  DC 
commerc  tail  /e«1 . A tool  - fired  »’D  rover  System  >S 
desrrlbcd  ilroig  .Hli  nc*t  vcr*ion  of  Such  a 

systr-n.  wn.ch  will  he  capable  of  eeding  coal  at  rat-s 
up  to  10  tons  per  hr,u»  . The  advances  in  this 
technology,  future  tef.nrolog,  rtevC 1 op-ent  rego  red. 
and  tie  cost  effectiveness  of  this  tecnmcal  app<-v  icr 
to  power  gene-rat  I on  «*»  r diitur  »ro 


'tr  »Vtary,fohyr,ro(’iTztmir  mrrrjy  for  electric 
pqjn  pownr  rjrnrration  / ortited  by  TW?ert  F. 

.^325  HnurV.  — Park  N..T.  : Noyes  rmt/t 

Gnrp. , 107^.  . 

x,  230  p.  s ill.  ? 25  cn.  — (QtcrqY 

tochnclogy  revifv  ; no.  20) 

rSTSU-r  gelatin,  system,.  As  such  it  pcesenis  an  accurate  tutus  . 
poet  base«l  larip-ly  on  lr,.le».illy  funded  studies. 

,KWk.  Tins  is  Specially  true  ol  monetary  values  ami  op.monsof  future  potential. 
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MAJS-  /•EC,'*J0WiC  FACTORS/ *LlE<.TRlC  T^'v'R  PLANT  •, 

MACNi.  TOMVDRODVGANIC  GEM  RAIORS/ * POWER  EfFlCIENCf/* 

T ME R V')0t h AM  1C  C7CLIS 

WINS-  / C0f.'BUS;  ION  PRODUCTS/  COST  Cff ECTIVCKtSS,  ChfRG’ 

ChNyf.  RS I ON  EfriCIENCT/  GAS  HEATING/  HEATING  EOUI'VEN 
WORKING  FLUIDS 

ABS:  The  irrhntcal-c  1 ' ’ 

Mho  nuwer  plants  rvive  IHentifthd  tne  teci-nolog  Ca  . 
operational,  and  cost  parameters  necessary  for  C nt-al 
smt  ion  application.  Ai><«g  them  are  reeuired  hour-,  of 
operation,  air  preheat  temperature,  e.ygen  enr  c -nt 
of  oxidizer:  Ionizing  sred  concent  rat  ion . injection, 
recovery  .and  regener*.  .on : magnetic  field: 
trad  coefficient  working  fluid  velocity  In  the  t*M3 
generator.  Initial  pressure  of  rcd^'.lon  p-ortuct*. 
cycle  arc  S.stom  conf I g-  r a t l on ; and  cos*  and  tyre  of 
fuel  utilized.  Tne  reguired  per for -a ore  levels  and  the 
sensitivity  Of  ove.olt  system  perform. nee  to 
V., nations  Of  tne-.e  parneete-s  m-  c de  I i..caf-l  130 
,,,rr  syst-hs  for  I nt  er-er:  la  t e-  and  p.  .,h-in.«i 
appllcatlor.s  as  well  as  compa-  alive  ccst  studies  are 
e,.-, -ir.eo  the  results  of  tr.e  «ystc»  St*Kf*e  are 
-um-arired  in  a table  which  lists  the  performance 
values  of  critical  plant  parameters  that  -- • I ^*  *° 
pe  achieved  for  both  the  near  term  and  the  .uJva  Ken 

plants. 
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the  proient  US  /U  S.S  M . joint  report  on  o»/vr.  cycle 
MHO  electrical  power  ijrieral  icn  first  cumines  ginrra* 
prcPlem!.  of  mho  power  plants.  Including  discussion  of 
general  plant  character  l*t  1C*,  select  i * of  opt  >n*al 
Coni i yurat i ons  and  plant  layouts  evaluation  of 
technical  and  economic  aspects  o»  open*cyCte  Wm9  power 
plants  along  with  an  oulloO  tor  troir  future 
apt'.  ’ lent  Icn  in  power  qi'mriit  ice.  aid  protection  of  the 
On  ■ phere.  Then  t*‘*e  el*  i trical  egoipment  Cf  an  tiiO 
Installation  is  discussed  relative  to  tSMO  generator 
a .1  superc*  f due t i r.o  magnet  sf  ten  and  the  ow 
cumferslon  i invert*  rj  system.  The  h i ch • t e^p*.' a t a e 
ax'dm*  pr.r.eater.  the  fuel  Processing  jnj  cuabust  Icn 
system,  sli..m  generator,  turbines  compressors,  and 
1 1 *o  lonlging  seed  system  are  assessed  Also  discussed 
e>-e  relevant  pi-ottc-s  of  nigh-tc-aperature  nateria's 
•ur  MHO  *n*i gy  conversion  as  well  as  plasma 
diagnostics  In  an  MHO  installation. 
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D CANNON.  M E I AA  t/ 1 AveO  Everett  h*w«ich 
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In  Coal  technology  ’78  International  Coal 
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Al*$:  In  a nviyiv  Kfiy.iTMir'  i»  IWMUI  y.  ncr.yle  a i 

electrically  C^OuCt  m<J  gas  replaces  the  r.it.it  • >« 
p ;,)*r  coll  of  me  cur.  .ntly  even  el«etr»C  g nc  a*or. 
Tn  i - subht  i tut  * on  ii.vai  «c*  a pr  me  iplf  »l  • n *.v 
recogrl/cd  ISO  years  by  for*  ’»»  •*  I1  *-f 

the  MHO  process  as  -in  i roust  rial  method  »>*  g "at  mg 
electricity.  ho*<  vt-r  . had  to  wall  i »»t  • I a !-•  ll<  r 
iP-cor standing  of  ( t»*  d.famic*  *-*J  ‘an.ll.no  of  • t 
gases  In  tho  range  of  4-00  to  Jl't/*  r was  «i.  •rlu-.g, 
Much  cf  the  ne.-vt.-ary  • periv'CC  in  (Main  . with  such 

het  gases  w.is  gamed  in  the  aerospace  md»**t»y  *n 
solving  the  ballistic  mi**f.e  remit  y prol*l*«.  lie 
d<Ain«nt  position  of  cool  in  the  fu»u*c  *••**  r :/  -rply 
projections  and  the  hi./  temperatures  at  Ian  ••  i -n 
orcn.cycl*  Operation  >/«  coal  burning  open-cycle 
i,  iiyy  it*  most  promising  for  lulvN  vnafgy 
i...  ,’  - i..n  .y stems.  Aspects  of  technology  (level*  pment 
ar*  a ' vcuss.-d.  giving  attvnt  icn  to  the  MiD  chaniv  I . 
the  superc^fxJuC  t ' ng  The  c ->  • « < 

tenucatu'c  nr  prelieatce.  and  ai*'wdM.»  for  sc  J 
rrcbvci  y . 
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WA.JS:  /•ELECTRIC  MOkEI  Ml  ANT'  •ENERGY  CONVERSION  EFFICIENCY 
/•ENVIRONMENT  IFF CCIS/  UCUTO'TOH  DTluaiC  GENERA t i 

WINS:  / ECO.lOWlC  FACTORS  l N.  MGY  TEC>  * ' l' GY/  f.sSIl  fulls- 
L IOU!  D ULTAlS/  MIA'.UA  f-HYSICS 

ADA:  S.D. 

A9S:  The  concept  Of  W'D  energy  c mv  rs'on  becores  a vi«t*l« 

possibility  only  with  the  prop*  r ( &*ti..;.t  ion  Of  fluid 
velocity,  electrical  co»<Juc  1 1 v<  f y . and  ra-r.lic  fi»'.i 
strength.  The  search  for  that  prof>vr  c—  o mat  inn  i n 
lea  to  the  develcpr-enl  o*  tftr*.*  oistmct  appro*Cf<*  : • . 
t*.<p  power  generation,  via.  the  epen- cycle  plasma, 
closed-cycle  plasma,  -mci  liquid  v-.ta!  V»«D  iumhIv. 
This  ir-ipe-r  Is  cone,  rued  solely  with  the  stat.is  *• 
dt'v*lup*nt  of  open-cycle  AMD  and  is  • , .. -filially  t vised 
o«i  the  work  carrier*  out  in  the  united  s*..t.s  and  t».e 
Soviet  Un.uh.  Attention  i u given  to  fact  as  lull  vat  m-J 
tt*  itcvelcpDi  nt  O*  *ec'  cycle  VMG  * *>c  iy  t ...if  lea*  »ti 
the  United  States  at .d  tie  Soviet  Ui.n*  A 1 -.u  m cussed 
are  recent  advances  in  D*«D  and  prVJgr.. y0,  |,IC 
d*v* I npn* n t of  open-eye 'e  M**D  In  t»et*  cuunlrii  v 
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/•EN?S&J°Jr.NVEBSION  EmCIINCf/  MACNflOMfOBOOfMAMK 
GENERATORS/  •SAICtllll  SOI  A ft  POMIB  SIAIIONS/-SOIAB 

energy  absoprihS/^soiab  generator-v 
/ flECIBIC  POWER  PIAnIS/  ENEB&H  lEClNOlOrir/ 

heat  ekoiangibs/  potassum/  temperature 

E f f EC  *S/  THERMODYNAMIC  CYCLES/  THE  RfRJOYNAMI  C 
EFFICIENCY 

Lc*-‘^eralure  plasmas  .herein  ar  .ISaM  metal  vapor 
\9  * ££po,m,  are  unlmely  suited  to  s.mul  taneousty 
adsorb  solar  rad. at  to.  ly  cdv.pl  Inq  to  the  -sona-cc 
lines  and  produce  electrical  pn.er  by  the  MHO 
i • I on  This  work  Is  an  e.amlnat  Ion  of  the 
posslhl I Ity  of  develop. nq  spa. - power  systems  -»dch 
tahe  advantage  of  concentrated  so.-vr  power  o produce 
electricity  It  is  shown  that  efficient  cycles  n 
wh'rh  e. pension  wo«  K la*-es  place  a*  nearly  constant 
too  cycle  temperature  can  t-o  fS'v.scd  The  power 
iensuy  Of  the  sola.  M..U  generator  is  lower  than  ,ra* 
Of  conventional  MHO  generators  because  Of  **• 
relatively  hi gh  sRed  concent  rat  ion  required  for 
radiation  absorption  and  the  lower  M o.  v«' ocj t 1 

permitted  to  avoid  total  pressura  losses  dua  to 
haat l ng . 
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VK  I Short  Course  on  Magnetohyr*  odynamte  Accelera*ors 

and  Generators 

A/WENO  T . d.  E.  PAT;  A/ed. 

Von  Karman  Inst,  for  Fluid  0, names. 

Rhode  Saint  Genes#  I Be  I alum  I AvAIl  . NT  IS  SAe  mc 

05/ME  AO l 

Lecfura  held  at  Rhode  Sal  nt -r.enese  Belgli^1.  6 • TO  way 
I960 

After  an  I n Iroduc  1 1 on  to  »he  fundamental  concept--  yr>r: 
eauat ions  rf  magnet ohyd»odynamics  I WiD I . the 
performance  of  various  VUO  accelerators  and  generators 
and  thrlr  present  day  problem  areas  are  discusser! 
Rectangular  channel  shapes  and  the  avlsymmetric  rH-nes 
are  Included.  Diagnostic  techniques  are  treated  wttn 
emphasis  on  microwave,  n-agnettc.  and  electrtc  prof's 
Continuous  electrode les & and  pulsed  accelerators  e-e 
presented. 
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UTTL:  Diagnostic  techniques  In  codHAl Inn  WHO  flows 
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FlUOSf  SCEM.E/  GAS  1 1 WPI  I.  A lljRE  / LASER  ANEMMt  T f BS 
SPEC  f ROSCC  r Y/  THE  pnriOYr.iWIC  E E f I C I E NC  Y / TURBUIENI  YtCW 
/ VFIOCIIV  DISTRIBUTION/  NAIL  T i ~w 
ABA:  V.P. 

ABS:  The  paper  deals  with  an  who  farinty  designed  fo 

flexibility  In  research  Into  the  b-slc  physics  o*  vhC 
phenomena . The  System  orploys  a liquid  fuel  spra, 
combu-.tor  stabilized  by  counter  swrllng  Injection  of 
oh, gen  and  nitrogen.  Tne  adaptation  of  the  system  to 
study  the  thermal  efficiency  of  a combined  who's**. « 
plant  I#  described  The  particular  diagnostic 
measurement  needs  for  understanding  eng  monitoring  the 
performance  Of  coebuStion  MHO  gene-stor  systems  a> e 
ou  1 1 1 red 
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University.  Bo/c»'in.  Mont  . I 

In  Internal  tort#  I Heat  lre»sfCr  Conference  fcth 
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/•magnetohyDrooyhamic  generators 

mins  / t r RAWICS/  CrfOPUTTRI'ID  SIMULATION/  DfMGu  ANAIVSIS/ 

E ME RGY  TECHNOLOGY/  Sl.RfACE  BGUGHUrSS  EMtttS 
ABA:  V.T 

AeS  * d*v  I go  study  was  cond<-Cted  for  c -red  cera-lr  b If  fc 

regenerative  heat  exrh.vngees  for  use  a*  air  *rrh«aters 
In  coal -fired  open  eye  Ir  magnr  t nn  y <tr  odfnam  i c IWOI 
pr wer  genrrattoo  systems.  Air  ptehrater  designs  foe  a 
2060  megawatt  electrical  M»«0  POwe*-  plant  were  a«  Alyted 
w • t h a computer  CO- to  that  Simulated  the  transient 
cyclic  behavioe  of  the  beat  e*chang.»rt.  us<  d local 
tn»tentaneo«>s  ceramic  a»-d  gas  pr-pertics.  evi 
contained  a Nusselt  nv.mber  correlation  whtrh  included 
rough  surface  and  entrance  effects  The  design  p.ubir* 
was  so  formulated  that  only  the  reheat  inlet  ve’ccity 
and  ceramic  bed  length  must  be  determined  to  *r-plete 
design. 
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ABA  S 0 

ABb:  The  Jw.rd  nt'.'-'i  tl>al  Ceterr  Inc  the  t-p-.-r  1 1 I ng 

i M icli  lie/  Of  a'l  M*‘j  generator  ai  t In*  plana 
t fiif>cr».  I ore  . electrical  ccnclir  1 1 lly.  concentrat  iuii  O f 
(larged  par  l tclos.  cor-ct  ntr at  torn  of  va.ily  lom/.a 
•red  aiMti.  unj  the  vel'tMy  «m.c1  luri.ulintc  intensity 
tl  t r.c  working  I luid  in  lie  ItO  enamel  1 Tv*  p.uirr 
»■».,  Im  s methods  O'  MC.i-  or li..|  th<-  physical  pirim  Un 
Of  Inc  wot  k i|,g  fluid  of  an  »ilD  generator'.  In  .ill 
cases.  It  is  Impor  taut  to  achieve  ddvOu.il*  spatial  and 
temporal  ruiHi.ut  Ion  lor  measu'  clients  i.l  Uuuljr  v layer 
structure  a>d  .*  luctnal  it-n  amplitudes  and  Spectre.  In 
particular.  many  of  the  useful  leenn  im.es  iWrv.-l.ptd 
tor  measuring  pla.ma  floe  properties  reed  letimiaciit 
;;na  further  develtpment  In  the  direction  uf  improved 
reliability  and  ease  cf  use.  Improved  spatial  and 
IviporAl  resolution,  and  application  m the  pi  f ifiK* 
of  magnetic  fields  and  ash-ledtl  floes.  * 
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UTTL:  Mho  generators  * * * faranay.  Hall  and  diagonal 
generator  designs 

AUTM.  A/ EOU  IS.  JE.  E>  KOVli.  SI'JK  . J J 

In  0|«;n  ■ c yc  I u oiagnc  I chydr  odyna.-r  ic  electrical  p»»«r 
( iftf  at  ion.  1 1',’3  - I'i-Vi  t t-7’ai  Arc  .i’*iv . Ill  . Ai  genne 
N i n icil  l tiU-r  1 1 or  /.  • f ►.*»'  * / I 1 1 v I ,|v  o h.ioH  a 1 9#  If  . 

f t 67  226 . 
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ABA:  •>  (. 

ABb  V i-  i »vus  t,pe^  at  AY  9 (ie  iiatui  . ... • t e»a>mn.u.  viz. 
l.  i uCJ'  Generator  dal  i gene,  pi  h . a .d  : 'fnicn.i  I 
(oicrniiir.  The  r.rltii.!  g-n..  i.t.a  fluid  ne  liar  - * - s . 
v.h  ich  ,<  fleets  et  f Ic  lent  y did  ifll  'uii’iv,  >ie>i  gn  and 
(itfl  hi  nance  limitations.  Is  discussed  [fie 
a I I - tmpor  lant  e lec  t rode  - Ihsu  tutor  problem  and  VI‘D 
channel  design  considerations  are  reviewed  finally. 
Instrumental  lor.  and  control  of  PhD  generators  a' e 
considered  from  an  operating  standpoint  The  present 
status  of  generator  development  Is  highlighted,  and 
Critical  design  criteria  and  limitations  fur  building 
a commercial  - boa  1 1-  MhD  plant  are  established 
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MAJS:  /‘ELECTRIC  POWER  PI  AN  IS/ • MAGNE I OHrOROOVNAMI C 

GENERAI0RS/*POf.(  » I f I IC  IENC // * IHIKCOOiNAMIC  CYCLES 
MINS:  / COAL  U I IE  I/A  I InM,  ENErGV  ILChNOlOGY/  GAS  HEATING 
HEATING  LGcIIPMlNI/  I LiREiuGLNf  RATERS 
ABA:  S.O. 

ABS  The  general  iys.li*  f.  at  ..res  of  at  MHO  power*  plant  ..rv 
des*:r  i6*u  >ri  Terms  ul  process  reqo  i rc*en  t s . MtiD  p tfr>  [ 
systems  «ou  cojponi  ott.  e.no  component  per  forrjnc. 
constraints  In  .nvl>|ic.i.  taste  thermal  cycles  a e 
Outlined,  with  t.pc..;al  uy.li.ivii  or  rwthDiti  of 
otitainlng  hlgii  Initial  temper  aturcs . use  d g*o*i  . ttr 
v.hai.l  gas  h»*«.t  in  lie  • t v'tp-'rsnture  Cycles.  e*fc.  : r 

regoneret  i ve  oal.ilzstr  pi  the  it  Ing  cr  pla’.t  t-lflrl, 
simplification  ol  high- temperature  air  preheater 
systems.  conpresMon  of  trie  ouldlZer.  *nj  method,  o# 
utilizing  low  potent lal  heat.  It  appears  that  Lhe  use 
Of  a hi gn - temper  ■ lure  regenerative  pruiejtvr  Is  an 
effective  method  of  increasing  efficiency  and  is 
especially  Important  In  the  content  of  a coal-burning 
MffO  power  plant,  and  that  a steam  turbine  Installation 
la  presently  considered  to  represent  the  best  use  of 
Co*b Jit  ion  products  In  the  bottoming  cycle. 
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Var  ious  aspects  ol  deign. try  l«*n  cu- ,p  . 
systems  arc  diM.u^ud  lhe  "oiev  H c<  "•*  ustton 

r oqu  ir.  Hint  s end  therp,  ^ ' ? . 
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ABA:  SO 

ABS:  The  fol lo-lng  design  concepts  of  advanced  ceramic  MHO 

combustors  are  examined  for  engineering  feasibility 
unrnoled  ceram) c - 1 1 ned  combustor.  transpt r* t icnai ly 
cooled  ceramic  wall  combustor.  t'ansp  I rat  Iona  I I y 
shielded  or  consumable  vail  ceramic  lined  combustor* 
and  steam  nr  air  rooled  ceramic  - I Ine,  ■ cnmbu-.tr'-. 
feasible  applications  of  ceramics  to  these  c!.  sign 
concepts  are  discussed  It  Is  shn.n  thu  the 
transplrat tonal ly  cooled  or  shielded  and  the 
consumable  wall  ceram  I c - 1 I ned  corbcstor  concept-,  ire 
Impractical  In  terms  of  reg.i  l rCd  flows,  material 
removal  rates,  economics  and  'el  lability  the  steam 
ano  . lr  cooled  C»rSm|C- I lord  combustor*  app. *,  to  have 
Immediate  engineering  feasibility  The  unCoolert 
ceramic  design  concept  remains  viable  and  essentially 
dependent  on  advance*  in  ceramic  material  dc-voi  <pme„t 
related  to  selections  v 
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( Author | 

The  operating  characteristics  of  t»o  circuits  fur  the 
conso  1 1 dat  t ret  and  control  Of  Power  Out  of  the  M*0 
generator  h».e  hrei  studied  rw.ih  enaiytiraily  ant 
e»pei  ’mentally  In  test*  an  the  Avro  Mark  VI.  T»n  «.r*t 
Circuit  ut • I • f eS  tie  principle  Of  inductive  coupling 
of  electrode  cur.euls,  »hi.  h was  first  suggest- d b> 
Rosa.  The  s*-rond  Circuit  uses  a novel  scheme  w- e>  rb . a 
capacitor  provlJi-s  thr  'egulred  isolation  petw-en  .<>. 
electrodes,  while  power  f rom  the  two  electrodes  is 
delivered  to  a comnii.  point  Two  methods  of  (ormn  ; 
Casca'led  networks  for  handling  a multiple  Of 
electrodes  using  either  of  these  two  consolidation 
el  aments  are  also  described 

, »**«  ’3  »*<*  j4b a category  js  cnt. 
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Wcburn.  Mass  >;  E.l Rock well  International  lorn 
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In  SympoMiwi  on  the  tnqlnrfrfng  AsnerVs  of 
Magneto,  .ydrodynamlcs.  ,7th.  Stanford  Ca  It f . M .rch 
27-79.  ,97B.  Proceedings.  |A79  33J79  13  31,  Stanfcwd 
c.«Mf  . Stanford  Univnrslty.  I97H.  r>  I *>  1-f  S in 
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err iciency 
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FUEL  C -BUSTlOt/  ruri  I N.IE  C F IfY,  / GPAamc;  | CmART  S 1/  Ml  AT 
TRANSMISSION/  HYDROCARBON  rUElS/  N0//IE  GESIV. 

ABA : ( Author ) 

ABS:  This  Paper  describe*  the  current  phase  of  a multiphase 

program  to  drsign.  construct  and  test  a I I gut  w«- 1 g'-t 
high  Powe>  Prototype  transportable  Mho  gerv-r.ilor 
Svstem.  the  math  purpose  of  this  phase  .*  |e> 
demonstrate  the  feasibility  of  the  hot  gas  Mp*  ,r*,„ 
component*  of  high  performance.  llghUHgh,  .k-sign  |n 
the  present  program  significant  advances  In  t.rs  ,.f 
such  parameter*  as  combustor  hea,  release  ih-iiM  ,v . 
combustion  efficiency,  channel  power  density  .ind 
energy  ev tract  loo  rates  are  made  the  combust  1 
system  ha*  a high,  performance.  tf.O  ele-ont  tn|e<  tor 
and  the  channel  was  constructed  using  lightwelgh: 
electrode  frame*  and  i high  strength.  Iighlwni  (jbt 
glass- fiber  wound  ci*t  nMte  outer  .all  structure  The 
results  of  this  phase  of  the  development  p,  ogr  .v  that 
are  reported  in  this  paper  are  p.-.r,  0f  an  ove.  all 
advancement  of  the  state-of  the  a-t  of  ior„.,u 
lightweight  high  performance  »MD  channels  and 
diffusers  for  transpor  t able  burst  powe-  MHq  g.-nera,0- 

SVStems.  * 
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AdS.  The  t licrma  I conduct  • v 1 1 y and  tiicim.,1  e* pans. on  ot 

non^.r  of  o*  I Ur  electrodes  and  m»o  tutors,  of  lnt(lek, 
to  MUD  hjve  ti'on  n*  jiurM  from  400  to  ibSo  K In 
reault„  .re  summarized  and  discussed  in  terms  of 
fabrication,  micros!  roc  tor* . and  pr.se  changes  ftrc 
Plasma  sprayed  » In ». red.  .no  not  pressed  materials 
nr«  d bcossrU  Equal  i (Hie  for  the  thermal  conouUn.t, 
and  (tie  thermal  expansion  coefficient*  as  function*  of 
t wi.tpur  a t ur«  arc  o iwen  Miivr«  po^*»ci«j 
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Kdonetohyrii  calynamlr  u.  17th.  Stanford.  calif  . Mat  cn 
27  2'J  19/U  Proceeding.  I A7y  J3j79  13-311  Slant,,  j 

taltf  . Stanford  University.  I*i7b  p g I | ,0  , , 
Research  Supported  by  tbc  u S Department  ot  Ehe’.p 
AdS.  / •C')A  L U I 1 L | / A I I ON,  ' VAGNl  TOfl , pit  Ob  1 1.  AM  | C GfUERAlOx'  - 
u.„c  E EEC  TROUt  S/*  SI  R v ICE  lift/*  S'.  Rf  ACE  PmOPERT|.^ 

MINS:  / ANODES/  CAlMoIHSr  COPIER/  I f.’  Rgy  TCCmNOIOGy/ 
OXIdAllON  RESISTANCE/  SLAGS 
ABA  I Aotnor | 

ABS:  The  paper  liXut.es  ...»  two  RCy  a-pctis  ot  the  electrode 

wall  behavior  in  slagging  |ln,.ar  MHO  channels  Tn*. 
flrM  prcbl.n  is  related  tc  H'drrtio  'i  to  time  ,.n(j 
anodes  in  particular.  I be  elect. ode  design  principle 
Is  ba  od  cn  the  oMIlz.ittun  of  massive  water  coot.j 
copper  current  lead  ouls.  r.a,,|^  «.  i tb  oxi.tation 
resistant  material.  t«>  minim,  y.  a-o-iic  erosion  It 
results  of  nuea.roir.  c t|.  mate,- la  I teds..  conducted*  it. 
u.e  Marti  VI  facility  ..  . In  detail  t,  v 

so,  otul  aspect  charnel. , tstie  of  ln«  operation  of 
slagging  channel  Is  the  development  or  cathode  will 
non  uniformities.  It  is  shown  that  these  ate  related 
to  slag  layer  leakage  and  the  salient  features  ot  t nt 
pr.«  ' m.  non  are  analyzed  in  uetail 
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7BA35444  ISSUE  14  PACE  2GI7  CAIEubRV  7S 
7B/OS/OU  6 PAGES  UNUASSlfilO  GOCuVt N T 
UTTt  HMD's  to.  get  - Payoff  by  <lOO 

Adf M A/liVI.  t PAA  A/| New  fork . Polytechnic  Institute, 

trunk  I yn . A » . | 

lift  Spec  trim  vol  IS.  May  l‘J7b  p 4n  St 
MAJS  /•INERGV  CONVERSION  I ft  ! C I ( NCV/ *HALl  EM  it  I / * 

MAGM  lOMrDRt  Di  .AMIC  Gl  t.t  NA  I OHS/*  PLASMA  GlNlRAIORS/* 
t EYMMHOulCAl  f URtC  AS  1 1 1 G 

MINS:  / EtEltRIC  POwtR  PlANIS/  ENERGY  TECHNOLOGY/  f A It  AD  AY 
EPfECi/  Liouib  MtiAis/  Pitot  Plants 
ABA:  G.R 

AbS  the  maQi .c luhy drodynam it  iMftOi  te<nniauc  fo  generating 
eleett  let  ty  Involves  l be  Intel  act  10*1  between  a 
magnetic  field  and  a c. a One  ting  itcdium  mat  is  fluid 
rather  than  solid,  as  in  convent  tor.a  i gene',  at  or . . In 
connection  w|  in  l r.e  u*.  s irau  • I ■ t y to  lmf>r-yve  t be 
efficiency  of  fuel  ul  t I Uul  ion.  program*,  a,  e being 
Conducted  in  a no«A>e*r  of  countries  to  translate  the* 

MHO  concept  Into  a viable,  commercially  acceptable 
tn*r g y conversion  technology.  In  the  US.  It  Ik 
planned  to  have-  an  .pc.  at  tone  I pilot  plant  as  ee>  1 y as 
I9BS.  and  a base/ load  ■ umwrcUl  de»on*t  r at  Ion  pi  art 
before  1 9 US  The  Mtu  pi  ugram  in  the  U S emphasizes 
the  u'e  of  coal  in  a conAnned  Mi.o/steam 
energy  conversion  syslf-m.  All  the  rigid  structures  in 
Urn  generators  .<>  o slat  lunar,  This  »ut *-■  ^ an  ope  at  u.n 
at  elevutc-d  tengH-r.iluf  ..  approicnmg  3fX<0  K feasicl** 
Consequently,  t.iyh.  r t*i  I lc  lencles  ,.ro  possible  aim 
HMD  systems  than  wit:.  cu,,ynt  iun«i  plants.  Attention 
is  given  to  physical  constraints,  the  status  of  key 
cowp. .nent  s in  me  US.  approaches  towards  coaur.ei  c t u i 
demoMst rat  1 on . and  a spelts  of  I nt arna I I ona I 
coopeiatlon  between  the  U.S.  and  the  US  SR 
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L.  Large  superconduc  1 1 nq  rn,10ncts  • A „ev  issLje  m 
COmmrT  C ia  I I ;al  Ion  of  MM0 

?nrI * * * V^REN,:0D  V 4 fAfl  Nations  Centre 

NY.?  Resources.  Energ,  and  Transport . New  y0% . 

Cryogenics,  vol.  te.  dune  1978  p 358-365 

' e,*iDrDrnHIC  AN4  L r S 1 s/ * MAGNE  TOH  /URoC  r NAM  I c GENERATORS  / • 
SUPERCONDUCTING  MAGNE TS/* TECHNOLOGY  ASSESSMENT  ' 

■ £ ELECTRIC  POWER  supplies/  e .erg»  CONVERSION/ 

EN».»0N.EN.  P»„,ec,,0N/  FIELD  COI LS/**F| tOf*^*L*NTS/ 

D.M.N 

Basic  principles  of  the  deslqn  and  operation  of  lar„„ 
^thrr^d^"nq."’agr,e,S  ,n  MMD  Operator,  are  rel?e«r  d 
It  i ?rP"»K  1°  ,'LOn°'",c  *n<*  environmental  faetcis 
. . t h<,t  M,°  p,ant*  ar*  considerably  more 

effl.ltot  than  conventional  plants  In  that  they  , elect 
only  one  unit  Of  heat  per  umt  of  generated  * J C* 

oIm't  C‘!V  *,hCrel'V-  also,  reducing  thermal 

»ai  le  and  rl“°  !VP°*  °'  MM°  ^nets  are  compared. 

Meld  d?m  !?*  Jth;  ,n  ,er*H  of  channel 

f eld.  dimensions,  cold  weight,  ano  operational 

the  USSR  Mrh°?  ’*  °Uen  *°  ,h°  ° 35  D',0t  *«■"*  •« 
mann  ^ **  eKfJ*ct*a  to  produce  600  M* 

magnetic  field  of  6 T inlet,  and  3 5 T outlet. 

7PA2A329  ISSUE  8 PAGE  141 7 CATE G0R V 44 

78/02/00  3 PAGES  UNCLASSIflED  DOCUMENT 

VHD  electric  power  generation  using  fossil  fuels 

A/PETRA.  R.  w.  FAA  a/IAvco  Everett  Research 
laboratory.  Inc..  Everett.  Mass.) 

Energy,  vol.  3.  Winter  1978.  P 21-23. 

/'COAL  UTILIZATION/  COf-UST  I liN  Ef  F I C I ENC  V/ • E LE  C TR  I C 
POKER  PLANTS/*, VAGNETOIUDRODYNAUIC  GENERATORS/* 
TECHNOLOGY  UTIL1ZA1I0H 

/ ENERGY  CONVERSION  trriCIlNCY/  NITROGEN  OXIDES/  PHOT 
PLANTS/  POLLUTION  CONTROL 
D M w. 

Faraday's  law  of  Induction  provides  the  principle  for 


I tfUUG  • 111^  uy  lid  I l u 'G  oil"  UI II  V • i.«yo  » u -'V  u » w »»■  w v. v 

the  energy,  and  reducing  by  90X  sulfur  and  N0» 

emissions  The  nigh  temi  cratures  can  t>c  maintained 

because  the  whole  surface  of  the  f.'HO  ran  be  exposed  t< 
cooling.  In  addition.  potassium  carbonate  seeding  *s 

used  to  fix  pollutants  in  the  combustion  Q.iscs. 
lowering  thrir  rate  of  emission  Into  the  atmosphere 
still  further . 
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UTTL:  layout  and  design  characteristics  of  KUO  power 
stat ions 

AUTH:  A/HALS.  F.  A.;  B/M0R0/0V.  G.  N. 

In  Open-cycle  mapnetohydrodynamte  electrical  power 
generation.  IA79-1647B  14-75)  Argonne . 111..  Argo nne 
Nat  i o*>a  I Laboratory.  Moscow.  Iidatel  stvo  N.mha.  19/8. 
p.  49-07. 

MAdS:  /'DESIGN  ANALYSI S/' ELECTRIC  POwFR  PLANTS/ * l A , OUT 5/ • 
MAGNETOHiOPGOY-.AMIC  GE  1,1  Rt T CBS/  • TU*- BC  j€ NE P A TO  S 

MINS:  / COAL  UTILIZATION  ECONOMIC  fACTORS/  ENERGY 

TECHNOLOGY/  ENGINE  DESIGN/  THERtXOYNAMIC  CrCLCS 

ABA:  S D 

ABS:  The  advantages  and  disadvantages  cf  different 

Ooen-cycle  tUD  plant  In. outs  that  rave  bcon  proco'.ed 
are  reviewed  and  dl crossed  The  layout depict  plants 
with  both  horizontal  and  vertical  MMJ  gene,  at  or*.  and 
with  different  turbine  arrangement  3 TiirMn*- 
arrangei»<tnt . however.  Is  not  critical  ‘.n  g»i  orator 
layout  In  either  case.  Methods  of  remcv.no  Ihe  channel 
from  the  magnet  system  ere  presented.  Oisic  design 
character  I st 1 cs  of  a first  generation  gas-  or 
o,l-flred  MHO  power  station  as  well  & ..  of  a coal -fired 
Mwc  power  station  are  crscribcd.  Structural  dta*tra-»s 
of  a f I r st - Cenere t ion  MHO  power  plant  fired  by  natural 
gas  ar>d  of  a coal -fired  Mho  power  plant  ar«  presented 
and  discussed.  It  Is  suogesteo  that  mho  pow' r stations 
will  have  large  power  outputs,  probably  of  the  order 
of  2000  MW  electrical  power,  and  that  the  economics 
become  more  favorable  as  unit  sizes  Incrcae.  Such 
stations  may  also  be  usrd  as  cogeneration  plants  where 
appropriate.  The  horizontal  a'rangement  of  the  MMD 
generator  seems  tne  most  logical. 


78A40834*  ISSUE  17  PAGE  3191  CATEGORY  75 
78/07/00  7 PAGES  UNCLASSIFIED  0CCUWTNT 

UTTL:  Col  I m I za t Ion  of  the  current  profile  In  MHO  generators 
AUTH:  A/RAX  BEPGER . R.  PAA : A/ ( Inn* bruefc  Un • ve, s 1 1 aet , 
Innsbruch.  Austria! 

A I A A Journal,  vot.  16.  July  1978  P-  740-746 
Research  supported  by  Ue  Scientific  and  Industrial 
Austrian  Researcn  Councils. 

ABA:  (Author)  * •'**—"■ * ' -- 

ABS:  A method  is  discussed  to  reduce  the  extremely  MGh 

current  density  at  certain  ends  of  the  electrode-,  in  a 
Faraday  MMD  generator  caused  by  the  Hall  effect.  To 
begin  with,  criteria  are  developed  for  Improving  tre 
electric  current  profile,  with  the  help  of  these 
criteria,  a variational  principle  is  formulated  for 
nume-lcal ly  obtaining  the  optimal'  profile  for  ft, eg 
gasdynemic  flow  This  optimum  Is  compromi si ng  between 
maximal  uniformity  of  the  current  pattern  and  the 
minimal  electrode  losses.  It  can  be  realized  by 
Choosing  a -ul table  conductivity  profile  In  the 
electrodes.  The  results  of  tne  numerical  cptlm  z.«tion 
with  the  finite  element  method  shew  that  It  is  loaned 
possible  to  achieve  a reduction  of  the  current 
concentration,  but  only  to  a certain  extent.  In  order 
to  avoid  hi gh  potential  drops  in  the  electrodes 
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UTIL:  Experimental  two-phase-  liquid  metal 

magnetohydrcidynamic  generator  program  TliH  final 
Report.  Oct.  1977  - Sep  1978 
AUTH:  A/PETRICK.  M ; B/FABR1S.  G. : C/PIERSON.  L. 

t, /FISCHER.  A K . ; E/JOHNSON.  C.  E. 

CORP  Argornc  National  Lab  Ml.  CSS:  1 Eng i neci  i no  Oiv.J 
AVAIL  NT1S  SAP:  HC  AIU/MF  AOl 
MAJS  /‘LIQUID  ME  T A LS/  • MAGNE  TOHYDRGOyNAI.:  I C uFNLRATG  S/*TkO 
PHASE  r LOW 

mins  / eieopic  power  supplies/  energy  conversion 

EFflCIlbCT/  FLOW  CHARACIEKISMCS/  LIQUID-  VAPO^’ 
INTERFACES/  PERFORMANCE  PRECiICUON 
ABA:  CRA 

ABS:  The  c xper  I men  t a I r»  su  I L s presented  herein  satisfy  one 

major  goal  In  demonstrating  the  technical  feasibility 
of  two  phase  LMMHD  ( I I Qul d- me ta 1 MHOI . I e . operating 
on  MHO  generator  at  power  dc-nsitlrs  equal  to  or  above 
that  anticipated  for  practical  power  systems.  Po.er 
densities  of  up  to  32  MV.»/m(3)  and  efficiencies  Mgn*r 
t han  0.6  at  high  void  fraction.,  wei  e attained  lor  y 
small  20  kwe  generator.  Slip  ratio  cata.  and  more 
extensive  pressure  distribution  ana  voltage-  profile 
data  are  al'O  given.  fi.irtum  has  been  Identified  as  an 
attractive  additive  for  tne  generation  of  foams  »i tn 
NaK.  and  biixnuth  Is  a back-up  for  larlom.  A guiding 
hypothesis  for  understanding  the  pnencmena 
contributing  to  f oanabl 1 1 ty  in  liquid  metal  systins 
has  been  developed,  and  basic  data  on  sur face  teisicn 
obtained. 
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UiTL.  Design  stedy  of  Su|>eru.o»K3uc  t i ng  magnets  for  a 

combustion  magnet ohyqrodynami c /MHO/  generator 
AUTH;  A/ THOME . R.  J.;  8/AyERS.  d.  W ; C/HRVCAJ.  T.  M 

O/BURKHART.  d.  A.  paa  C/(Uagn*tlc  Corporation  of 
America.  Waltham.  Mas*,  j;  O/INASA.  Lewis  Research 
Center.  Cleveland.  Ohio) 

CORP:  Maqnotlc  Corp  of  America.  Waltham  Mass.;  National 
Aeronautics  and  Space  A. mini  strat  ion.  Lewis  Rese..rr  h 
Center.  Cleveland.  Ohio 

In:  Advances  in  cryoqenlc  engineering  Volume  23  - 
Proceedings  of  tho  Conference.  Boulder.  Colo..  Au-ost 

1978  ,p7?28< 3b9  15301  04  31  ' *fe“  Vork-  Plenum  Prt  s's 

MAJS:  /’CRYOGENIC  MAGNE TS/ 'UAfXE TOH YOR^OYNAMIC  CENFRAT  c c / • 
SUPERCONDUCTING  MAoNEIS  ’• TEST  FACILITIES 
MINS:  / DLjICN  ANALYSIS/  ENERGY  T ECHNOLOGY/  I.  ACNE  T C01l< 
NIOBIUM  ALLOYS/  TRADEOFFS 
ABA:  S.O. 

A8S:  Results  are  presented  f«>r  a trade  off  ana  preliminary 

design  study  on  concepts  of  a superconducting  magnet 
system  For  a combustion  LiHD  generator  test  fact  t|  tv 
The  main  objective  is  to  gain  insight  into  the 
magnitude  of  the  proje-ct  in  terms  oF  physical 
characteristics  and  cost  The  net  result  of  a 
first  phase  evaluation  of  attractive  design 
alternative--  Is  to  conctntrate  subsequent  efforts  on 
Ml  d racetrack  coil  ' wetry  with  an  operating 
temperature  ol  <1  2 K . (2)  a racetrack  coil  geometry 
“ l th  *.'•  operating  tempeiature  of  2 0 K.  and  (3)  „ 
rectangular  saddle  coil  geometry  with  an  operating 
temperature  of  4.2  k All  three  systems  are  to  produce 
8 T.  arid  use  Nbtl  super conduc.  tor  ana  Iron  for  f|v>)d 
enhai. cement . Design  charac ter  1st les  of  the  three 
systems  are  described.  It  Is  sbowb  that  the  racetrack 
ana  rectangular  saddle  coil  geometries  stem  most 
suitable  for  this  application,  the  former  because  of 
Its  simplicity  and  the  latter  because  of  Its  efficient 
use  of  material.  Advantages  of  the  • octangular  su,  ji.. 
Over  the  two  other  systems  are  stressed. 
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UTTL:  The  physics  of  closed  cycle  MHO  power  C‘*»’e  at  too 
AUIH:  A/RIFTJENS.  L M.  1.  I AA  A/I E I ndhoven . TcchnllCh# 
Merest hoo  1 . Eindt'Ovfn.  ’ictt'erisnoji 

Ir<  Ti-e  physics  of  iont/ed  ga'  es  Sumner  ScIyoI.  9th 
ami  Symposium.  Dubrovnik.  Yugoslavia.  August 
J8  c'ntci!ibor  2.  1978.  Ir.vlted  lectures  and  Progress 
Reports.  I ABO  - 16251  O'l-'rSi  Belgrade.  Inst  • tut  la 
Flziku.  1979.  p 753  771. 

MAJS:  / ’CLOSED  CVClES  ''ELECTRIC  TOWER  PLANTS/* 

MAG'lf  TOHYDPOOYMAMIC  GE  I.E  R ATOPT-/  • PL  ASM  A PHYSIC 
MINS:  / ENERGY  TECHNOLOGY/  IMPURITIES/  SHOCK  TUBES/ 
STAGNATION  TEMPERATURE/  SHAM 
ABA:  VP 

A3S : A historical  review  oi  i escarch  work  in  MHO  power- 

opni’ratlon  I*,  followed  t y a discuss'cn  of  the 
principle  of  an  MHD  steam  power  plant  The  physics  of 
Closed  cycle  MHD  power  generation  Is  outlined,  and 
means  of  eliminating,  or  drastically  reducing,  all 
losses  not  Inherent  to  the  actual  MHO  conversion 
processes  are  examined  The  problem  of  modelling  the 
plasma  In  the  MHD  generator  is  analyzed. 


79A2C532  ISSUE  7 PAGE  1 1 49  CATEGORY  31 
79/01/00  4 PAGES  UNCI ASSI PIED  DOCUMENT 

UTTL:  Cesion  and  operating  evperlence  of  the  cryogenic 
system  of  the  U . S . SCMS  as  Incorporated  into  the 
bypass  loop  of  the  U-25  MHO  generator  facility 
Super Conduc l I ng  Magnet  System 

AUTH:  A/NIEMANN.  R C.:  0/MATAYA.  K.  F ; C/KCW1 1 1 1 AMS . 0. 

A . *3/ BORDEN.  R.:  E/STREETER.  M.  H.  . F/WICKSON.  R.. 

G/PRIVALOV.  N.  P.;  H/SMELSER.  P.  PAA:  B/(Argonne 
National  laboratory.  Aroonne.  Ill); 

E/1CT  I • Cryogenics.  Sudbury.  Mass.  I : G/(Akademila  Haul: 

SSSR  . N.-.uchrp- Issledovatel 'ski  I Institut  Vysoktkh 
Temperatur.  Moscow.  USSR) 

(Applied  Superconckict I v t ty  Conference.  Pittsburgh. 

Pa..  Sept.  25-2R.  1978.  | IEEE  Transactions  on 
Magnetics,  vol . MAG  15.  Jan.  1979.  p.  298-301. 

Research  Supported  by  the  U S Department  Of  Enercy. 
MAJS:  /'COOLING  SYSTEMS/' CRYOGENICS/ * MAGNETOHYDRODYNAMIC 
GENERATORS/ •OPERATIONAL  PROBLEMS/ * SUPERCONDUCT  I NG 
MACNC IS/'SYSTlMS  ENGINEERING 

MINS:  / ENERGY  TECHNOLOGY/  HIGH  FIELD  MAGNETS/  INTERNATIONAL 
COOPERATION/  LIQUID  HELIUM/  UNITED  STATES  OF  AMERICA 
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79A20535  ISSUE  7 PAGE  1154  CATECORy  33 
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Practical  a'oects  of  designing  and  manufacturing  vmq 
SupO’-ronauctlnq  base*  toad  mngnts  in  t9»:9  time  f me 
A/ACKERMAN.  S.  L.;  B/ROYE.  C.  E : C/RAND*LL.  R N 

O/RAPPERPCRT.  E.  J PAA:  B/(General  Dynamics  Co«-p . 
Convalr  Dlv..  San  Diego.  Calif.):  C/ISupercon.  Inc 

Natick.  Mass.):  D/|Magnctic  Engineering  Associates 

Boston.  Mas  ) 

(Applied  Superconcku.  t I v 1 1 y Conference.  Pittsburgh 
Pa  . Sept.  25-20.  19/0. I IEEE  Transact  Ions  on 
Magnetics,  vol.  MAG- IS.  Jan.  1979.  p.  310-313. 

/•MAGNE  TCHYCRODYI.AVI  C G!  NERATORS/ * T RODUC  T ION 
ENf.  I NEE  PING/*  ST  RUCI  URAL  DESIGN/  ‘SUPERCONDUCTING 
MAGNETS/' TECHNOLOGICAL  I0PECAS’ ING 

/ COST  REDUCTION/  CRYOGfNICS/  DESIGN  ANALYSIS/  ENERGY 
CONVERSION  EFFICIENCY/  ENERGY  TECHNOLOGY/  HIGH  FIELD 
MAGNETS/  SUBSTRUCTURES 
P.  T .M. 

Manufactur I ng  alternatives  for  three  base- load  Muo 
supn  conduc t l ng  magnets  are  discussed.  The  three 
deslqns  are  two  clrculrr  saddle  concepts  and  a 
rectangular  saddle  concept.  They  are  discussed  with 
respect  to  Insulation,  substructure  and 
super st rue t ur e , and  firat  assembly  operation.  The 
circular  Design  deals  with  force  containment  In  a wor* 
direct  manner,  utilizing  the  st ra ignt - 1 1 ne  tensile 
paths  of  the  shells  and  stave  as  opposed  to  the  later 
moment  generation  tnheient  In  the  rectangular  design. 
All  three  concepts  use  simitar  manufactur log  methods 
but  circular  designs  minimize  or  simplify  the 
respective  manufacturing  methods  and  result  In  p.  tter 
efficiency  and  lower  cost. 
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UluZ  thermooynamjc'eff ?c  1 enc>  K?4T  S0UMCES/ 

I Author ) 

The  principle  of  the  . aeration  and  the  basic  fra'Ure. 
o shock -wave  mho  generators  are  described.  Such 
generators  may  serve  as  topping  devices  to 

..?«Ct,KCV? '*  qn*  tUrb,ncs*  the  possibility  of 

using  heat  source  t caper  a lures  of  a fe.  himdrod 
degree,  m excess  to  the  Inlet  ten,  eratures  u,  the  ors 
turbines.  Cycle  efficiencies  and  specific  po.er 
ratings  can  be  Increased  conslcierai  ly  by  means  o* 
topping  devices. 
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I Author  I 

Experiments  wore  conducted  to  investigate  detailed 
operating  character ist its  of  combustion* driven 
Slagging  MND  ynemtors.  Perftvnvii.ee  characteristics 
of  two  different  generators  are  con  pared.  One 
generator  -as  built  with  conventional  flat  electrrne 
walls,  and  the  other  had  V-shaped  electrode  walls. 
Both  generators  had  peg  typo  insul;  tar  walls  w.lch 
were  used  f or  tie!  ailed  electrical  diagnostics  The 
generators  had  Identical  lofting  and  botn  were 
operated  ever  a similar  range  of  n.iS  conditions, 
magnet  Ic- f told  Intensities.  and  electrical  leading 
The  V wall  generator  had  higher  voltage  Cops  at  totr 
eloctrode  walls  anti  produced  less  rower  at  given 
values  of  gas  electrical  conductivity  and  magnetic 
field.  Detailed  beat  - transfer  . oasurcirent  s were  Mace 
In  the  f lot-wall  channel  under  Loin  power -general  trig 
and  non -power- genera t Inf)  conditions.  Under 
power • general  I ng  conditions,  h.  at  transfer  to  ootr 
cath..de  and  anode  walls  increased  significantly.  Meat 
transfer  was  measured  to  an  electrode  pair  that  was 
not  drawing  current  but  was  located  downstream  of  a 
large  number  of  electrodes  that  were  drawing  current 
The  open-ctrcultod  elt  .trodo  pair  experienced 
increased  heat  flu*  compared  with  the  case  in  which 
the  upstream  electrode.,  drew  no  current. 
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Author 

The  iwipact  of  o-yg  n cr.rlc rvr  .r.t  of  tha  corrustio-i  ..ir 
cn  the  generator  aad  overall  plant  performance  w 
studied  for  the  ECAb-scule  MhD.'sKom  plants.  A cnann.  • 
optimization  technique  Is  described  ar»a  the  result  (• 
generator  per  f ormr  ui  calculation  ising  tnis 
technique  are  p>  cy.  i.tcn  Performance  maps  were 
generated  to  asses,  the  impact  of  various  senera'i  r 
parameters.  Directly  and  separately  preheated  plant 
perfoimance  with  varying  02  enrichment  w«.s  calcuiatcc. 
The  optimal  level  of  enrichment  was  a function  oi 
plant  type  and  pi  ehcat  temperature  The  sensitivity  of 
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MHQ  power  generation  IcseurCfi.  d«-ve  l..pment  and 
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Montana  Energy  and  MHB  Fe>cari  h and  Or-.-  lo»».ert  Inst.. 
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/'CERAM  ICS/*  Df  OR  ADA  t IGN.  •MACUEIOHYCRO*  *NAU| C 
GENERATORS/ -RE i RAC TORY  IATIR I Atb/  RESEARCH 
/ COAL  UTlLl/ATTON  IN V RCrWENI  Cf  FECI  .7  Graphs 
iCHARTSl/  RTPOnTS/  SVSIllfS  ANALYSIS/  sY.IE.AS 
ENGINEERING/  TABLES  IGAtAi 
G.  Y. 

The  »onl  inj  Energy  and  C»fD  Rei-earch  and  Devlop-rnt 
Institute  I A'ERDI  I was  •-  tab  I I vhed  in  8 tie.  LV.nl  ana  in 
1 S74  to  develop  method.  fci  ccav.e-v  log  »e*.t--i  n energy 
source-,  and  to  ceri  y out  supp<  r t • ng  *n  lit. 
technology  tasRs  tor  * • nut  <<nai  m e-tuliydi.,it.-namt  c 
I tVC  l pr^gr.-n.  L'r.d  r enntrac.  to  th--  J • . [,•  ijarlvenl 
of  Energy,  these  l » .R  . »ere  dtvtOcc  «u  ug  ••  • a- c»w.rs 

at  UER01.  the  Montana  Colleges  uf  Clin.'  ..I  >c . net  and 
Technology  IMCKSTI.  aid  Mcntai'a  Slate  tint*,  .sit/ 
iKSUI.  The  worR  occo  v- 1 - shed  by  CEROl . CCHjl  . .*•  d R*iU 
from  April  through  dune  1570  are  summar i zed . 


MHO  HEAT  TRANSFER  PROBLEMS  - AN  OVERVIEW 
A.  W.  Postlethwal  te  and  M.  M.  Slutyer 
Mechanical  Engineering,  vol . 100,  no.  3,  March  1978 
p.  32-39 

Research  in  the  Held  of  magnetohydro- 
dynnmies  (MUD)  has  advanced  to  the 
point  where  the  development  of  an  opera- 
tional system  is  feasible.  The  primary 
system  being  eonsidereil  by  h'R l)A  is  an 
open-cycle  Mill)/ steam  cycle  power  loop. 
(Titical  thermal  problems  affect  the  sys- 
tem due  Iwt  ionized  plasma,  seal  injec- 
tion, slag  deposition,  and  high-tempera- 
ture air  beaters.  Mill)  power  generation 
has  entered  the  development  phase  ami 
commercial  operation  can  he  achieved  by- 
existing  materials  and  techniques. 
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gr  arr  a lion. 
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IMPROVEMENT  OF  CHARACTERISTICS  OF  NONEQUILIBRIUM 
MHO  GENERATOR  BY  APPLYING  CURRENT  PARALLEL 
TO  MAGNETIC  FIELD 
0.  Tanaka  and  Y.  Hattori 

Energy  Converison,  vol  19,  no.  2,  1979,  pp.  91-99. 

Ahvlrxct  tju.1%1  three  iliuu nwonal  jiulvuk  is  iu.uk  to  cvlim.ile  tflctli  «l  applied  current  parallel  to 
mjgiicliv  held  on  ihc  sli.uai misIks  t»*  nonrquihhnum  Kiuil.ii  MHO  generator  Polavvium  veeded 
argon  plasma  al  IMNlK  ami  lllalm  1,  a-uimol  Hcsislisc  pmcKilutlnm  electrode  it  taken  into 
ass  taint  in  icduec  tin  mncnl  concentration  phenomena  .wcurring  at  electrode  edges  The  applied 
current  parallel  In  magnetic  held  enlarges  the  stable  region  Ircc  Irnm  lom/ation  instability  The  net 
output  power  exceed*  the  power  obtained  for  the  case  ol  no  applied  current  in  the  limited  ranges 
of  applied  current  and  Hall  paiainelcr  I he  resistive  po<%er  ettractmn  vlectrode  is  useful  to  successfully 
prevent  Ihc  applied  current  limit  shot  I circuiting  along  the  clcclio.lv  sutlacc 


THE  ROLE  OF  INTERFACIAL  HEAT  AND  MECHANICAL  ENERGY 
TRANSFERS  IN  A LIQUID-METAL  MHD  GENERATOR. 

G.  Fabris  and  E.  S.  Pierson. 

Energy  Conversion  an  International  Journal,  vol  19 
no  2,  1979,  p.  111-119. 


.Abstract  A brief  description  of  the  two-phase  liquid  metal  MHO  power  generation  cycle  and  .t. 
advantages  ,s  provided  The  importance  of  good  interfaced  bqunl  to  gas  he^TranTer  « di^Jd 

|Jsnm^„'|lV" K """*  'h'"  ,’C‘"  ',,n’icr  ’*  ,n‘icc,,  achn-ved  in  an  eeper, mental  gem -aim 

* prcwnii d An  eipriMkin  ihc  dfcct  «4  ihc  vcJncrti  Jiffcrcmc  hcfMt-rn  ihc  i «k  i a 

Zn  "T"  r.''7";UC  “ A"  •*»-*  v'hvicncv  ,s  defined  m char  Jtc'ri^I: 

generator  as  pail  of  a heal  engine  and  related  to  eipcrimental  ,fata 


THE  FUTURE  FOR  MID  POWER  GENERATION.  L.  H. 

Th  Riet.Jens. 
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MONITORING/  NITROGEN  OXIDES/  SOLID  WASTES/  SULFUR 
DIOXIDES/  TRACE  f Cl  MEN TS 
A3A;  C.F.W 

ABS:  The  use  of  fl<agnctohyd''r.(iynami  cs  (AVtDl  as  a new  m,rg 

technology  due  to  I I *»  efficiency  arcl 
Cost  ■ of  fact  Ivei.ess  t*.  «.a«m  d Three  major  goat.  ,» 

ttie  doe  are  fliicttued,  *.hiv_n  Ittclwif  tit  acNlev I 

overall  cca I - to-Ou- bar  efficiencies  near  SOS  in  UhJ 
Ocmon-.trat  ion  facilities.  (21  demon  strat  i ng  tbe 
economic  feasibility  nr  Mho.  and  (3 1 meeting 
env I ronnent al  emission  stand. rds  for  sulfur  dioxide 
nitrogen  oxtde-s.  and  particulates.  Attention  is  <|tvin 
to  MttD  generated  wistes  sucb  as  sec-d.  fly  asn.  a.  .d 
stag,  ana  t rose  generated  by  conventional  coal-fit..d 
power  plants.  The  three  major  EPA  regulations  watch 
affect  air  duality.  such  as  NSPS.  PSD.  and  tne 
National  Ambient  Air  Quality  Standards  ( f.AAQS  I •<  e 
discussed  and  their  bearing  on  the  development  of  VhO 
Is  noted. 


POWER  OUTPUT  OF  AN  MHD  GENERATOR  EFFECT  OF 
IONIZATION  INSTABILITY  AND  BOUNDARY  LAYER.  M.  S 
Sodha  and  B.  K.  Gupta. 

Energy  Conversion  an  International  Journal,  vol  19 
no  2.  1979.  p.  119-124. 


Physics  In  Technology,  vol  10,  no  5,  September 

1979,  p.  216-221. 


agnetohydrodynamics  for  electricity 
generation  could  .ead  ,o  greater  efftc.ences 
p e*,rac»'n9  energy  from  fossil  fue(s  , 
Russta.  work  has  already  started  on  a 
commercial  MHD  power  plant 


limy  and  power  output  .V  ,.n  Mill)  generator  in  th,-  Knnv,  , itlWllUMJ  on  rflnlivc  con 
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HALL  EFFECI 
ABA:  Author 

ABS  The  results  of  an  Investigation  cf  a.lal  Mold 

br  cal«  down  In  nonslagg'ng  wall.  r embus  t Ion  driven  MHO 
generators  are  presented.  t>e.>wo<,.r.  character  tied 

by  a rapid  decline  in  «»«lai  voltage  «i  a a ch  myo  in 
the  mode  of  current  transport  from  a relatively 
diffuse  mode  to  a highly  constricted  and  extremely 
destructive  mode.  C inept otogi fiphi d records 
demonstrated  tnat  breakdown  could  t>e  Initialed  in  the 
plasma  or  In  the  Interelectrode  insulator.  I‘la&"e 
initiated  and  Insulator  Initiated  breakdown  resdted 
only  »htn  a threshold  voltage  was  ««c coded  for  the 
electrode  wall  configuration  studied,  the  thi  esnold 
voltage  for  plasma  Initiated  breakdown  was 
significantly  nlgher  th«n  the  th# esnold  voltage  for 
Insulator  initiated  breakdown.  E lec t ro- t he< u | 
Instability  was  responsible  tor  the  behavior  observed 
in  the  enperiments  A c impute'  model  was  (K<*l oi'ed  to 
predict  the  nonbreakoown  and  incipient  breakdown 
behavior  for  th*  lni*r»i*ctrud*  Insulator  >egion  for 
the  simplified  conflgurat  n. 
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ABS  Magnetohydrodynamic  generation  (VhOI  is  a method  of 

direct  electromechanical  power  conversion  0<>  the 

Interaction  of  conducting  fluids  with  magnetic  fields 
The  Energy  Conversion  Alternative  StuOy  which  Included 
a comparative  economic  analysis  of  se.eral  advanced 
electric  power  system  concepts  completed  during 
* 97S-76  shows  that  MHU  IS  economically  vlAiilt  In* 
Characteristics  of  an  open  cycle  MHO/steom  systffm  are 
tens t tiered  along  with  guest  ions  regarding  the 
historical  development  of  the  concept  of  AMD  po.er 
generation.  A new  chapter  In  tne  history  of  tne 
national  program  was  opened  in  September  1975  «i|n  tne 
formation  of  tne  two  Division  of  COE  fthen  EROA)  the 
overall  objective  cf  the  MhO  program  is  the 
demonstration  in  ihe  I90s  of  an  electrical, 
u.tillty-slied  MHD/steam  po.ar  plant,  utilizing  coal  as 
fuel  In  a process  that  is  economical ly  attractive  and 
environmental ly  acceptable  Accomp I I thmen I e In 
Critical  are**  *r*  discussed. 
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< ryogcmc  Aspects  of  the  U S SCMS  Superconducting  Dipole 

M.ignct  for  MIID  Research.  R C Nifmann.  S T Wanc.  J D 
C»«»n«  /v.  K Maiaya.  and  W J.  Pm  » /arski.  Argon  nr  National 
I nhorators.  I’  Ssn  i si  h,  ( oimihing  Engineer.  anti  IV  ( Vanin  h 
Ami  no  and  S Siiii.  Cryogenic  Consultants.  Inc  

I .ibnc.ilion  I spcricivcs  ami  Operating  ( hiiavlcnsiics  ..f  the 

U S S(  MS  Sii|k  iconductinp  Dipole  Magnet  For  MIID  Research. 
S 1 Wan**.  R < Nil  mann.  R I..  KnsroM.  P.  Smi  i si  r.  W J. " 
IS  l«  /AKSKI,  I R I OMNI  M.  I;.  W.  J<  III  ANSON,  p,  F.  KmaI'I.  S. 

II  Kim.  J I)  (mini  /v.  II  |-\  l nown..  K.  F.  Maiaya.  W H. 

I.aI  avi  . I . J.  I.  a vs  mi  ni/  and  F.  P.  ( aiania.  Argonne  Sational 
I nboraltrrv 

IKsipn  Studs  of  Superconducting  Magnets  for  a Combustion 
Macnctolmlrodynamic  (MIID)  Generator,  R J Thomf.  J.  W. 

Avi  ns.  and  1 M IIhyc  aj.  Magnetic  Corporation  of  America 
and  J A Burkhart.  SASA  Lewis  Research  Center 
Design  of  Superconducting  Magnets  for  Full-Scale  MIID 

< rciierntors.  A M Hat*  it.  J.  Zar.  and  F.  E.  Br*  kfr.  Atro 
/ term  Research  ! ahoratory.  Inc.,  and  R RiKN>F.Ni/r  m.  D. 

Makkii  wii  « /.  and  R A*  Ki  mman,  Intenvagnenct  ( ieneral 
Corporation,  ami  R D Hay.  W.  La  no  ton,  and  H.  J, 

R mtainiri,  Magnetic  Engineering  Associates 


rONWFNT  ON  INVESTIGATION  OF  GOME  FACTORS  LIMITING 
ENTHALPY  EXTRACTION  OF  MHD -GENERA TORS , by 
J.  Bntenburg  nnd  A.  Veefkind 
Energy  Gonversion,  vol.  l8,  no.  1,  1978,  p.  9 
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. t c day  art  for  SO?  . HO/*  b ■/  and  par  t *c*»  la|<»  m.i*  ter 
There  ts  a high  pr.,h,il.  • I It  V Hat  L'hO  sy-tr,-,  >il|  p«. 
ante  to  achieve  not  only  the  present  n.iy  o i-,yii«i 
• •■Ms  for  the  subs  * one  • s but  sill  a i so  t»*  .stile  to 
Comply  kith  ant  lc  lo.it  ”<1  future  emission  ICv'-lA  «’» 
SO/sub  ■/  aro  i.O/  ob  ■ /.  the  tullt  In  p.-oc«  ..-a  s lor 
the  control  of  S0/si*>  »/  and  Hn/sub  »/  .ire  unit  Hied 
briefly.  Particulate  emissions  in  »n  r.yg>  syst.m  till 
be  small  sutn i cron  wri  iculaie  flyesh  i>articlrs  coated 
«'th  potassium  sulfate,  as  veil  a > Pol  a .s»  u»  suH.ite 
particles.  Electrostatic  precipitators  and 
conventional  baghouses  "a y provide  th,  means  for 
collection  of  sol'd  particulates  there  is  no  reason 
X to  believe  that  the  control  of  toatc  rare  Inn enic  and 

heavy  metal  emissions  f r-r  »H0  System*  .ill  f .-prevent  a 
Or.  blem.  either  in  ef  f rr  1 1 » *"«■*»  . cost,  or  convenience 
vhieh  Is  unique  to  MHD  system 
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SO 

The  paper  outlines  Ihr  present  status  of  materials 
de.e  lopm«»nt  in  MHO  thro*  gh  d*scu*>«lons  of  the  *i  o*< 
and  nature  Of  the  relevant  prct>|*ms.  oalln.l.on  of 
mate-lals  '.election  criteria  and  candidate  ••teriali 
almg  v • th  description  tf  .-naferials  performance  under 
actual  cr  near -actual  MiO  conditions.  Pres,  nt 
evaluation  of  the  most  promising  materials  are 
Sum-er | reo  for  MHO  generators  cold  e’er tr odes. 
Insulators,  preheater,  combustor,  ana  steam  generator. 
Test  results  from  the  Soviet  U-0?  and  u 75 
installations  er#  also  presented. 


AtsoI  lent  lens  o*  crvc'penic  tachnoloffv.  v.  7 / 
edited  W Janes  p.  Missij i,  *n*>«rt  W.  '’Mice. 
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Open-Cycle  MUD  Development 
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toSlrfi  uSuisi'  Cooperative  Program  for  .he 

Development  of  O,rco  Cyck  MIID  Power  Generator  ^ ^ 

by  k.  E Tempelmeyer  j 59 

13-1.  Introduction l60 

13-2  Scope  of  the  Program 1^2 

1 3-3  Joint  Status  Report  |63 

13-4.  Joint  Malenals  Evaluation^ |63 

H-5  Joint  Tests  in  Soviet  
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Superconducting  Magnet  Systems  for  MHD  Generator 

Facilities  , 73 

By  R.C.  Niemann (?3 

14- 1 . Introduction • • * * 

1 4-2.  Superconducting  vs  Conventional  Magnets  ^ ^ 

for  MIID  Generators 

14-3  Superconducting  Magnet  System  Elements 75 

14-4  System  Design  Requir.  .cits - 

14-5.  Existing  and  Planned  Superconducting  Magnet 

Systems  for  MHD  Generators  ^ 

14-6.  Conclusion 
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THE  PHYSICS  OK  MHD  GHIERA10RS 

Soviet  Physics  USPEKHI,  vol.  123,  ">•  i*.  October  1/77 

p . 86 I -869 


A bncf  poplin.  mac*  a rc~r>««d  of  pk,acai  « MHO  piwu  1™’--'  * «*« 

Tk  inter  acuon  belneen  a currcnl  aT  neakly  Hmiied  |M  and  1 Iraaiwcne  mafMU  field  a i 
Qualitative  eiplanalior.,  are  given  0 i Itr  leading  mabiiHio  of  lla,  current  nnd  of  certaia  pi 
near  Ik  ckxuude*  TV  characterise  propcf.ro  of  the  plawna  in  MHO  geaeraloo  *•» 
condu-tm.,  art  noted  TV,  include  u-uatio.  uaWor.  of  IV  «a«auon  froa.  «l 

wcakl,  nainl  go.  and  Mi  MabduaUua  ai  enir,  mo  IV  MHD  dot  Data  (latatcnaag  IV 
and  icvkaohifKal  almcacMi  in  IV  develupaienl  of  MHD  gaaan  nre  .Red 


10*8 


COLD  WALL  FARADAY  TYPE  GENERATING  CHANNEL 

Yoshitomo  Kusaka,  Toshihisa  Masuda,  Shigeru  Ikeda  and 

Takeo  Honda 

Energy  Conversion 

Vol . 17  no.  1 1977 

p. 7-18 


TVO  DIMENSIONAL  ANALYSIS  Or  END  ErEECTS  IN 
DIAGONAL  TY°E  MHO  GENERATOR. 

M.  Ishikawa  & J.  Umoto 

Energy  Conversion,  Vol.  1 7 » No.  2/0,  1977, 

p.  113-118. 

AWtrart  Flfcclt  of  two  fact  on  wocinx*  with  end  refion*  m diagonal  type  MHD  generator,  arrange 
mi  of  output  electrodes  and  attenuatioa  of  applied  magnetic  induction,  are  itumtigated  by  a two- 
dimenwoaal  analytic,  thowing  that  a auhahle  drngn  of  end  regiont  can  aftnott  ntmguah  the  «rrrent 
rniicentmtion  at  output  electrode  tdgaa.  the  eddy  current  and  the  potential  d' defence  between  the 
adteceat  electrode*  m end  regwna 
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SYSTEMS  ENGINEERING/  TU'E  RESPONSE 
ABA:  (Author) 

ABS:  Dynamic  characteristics  Of  maqnetohydrodynamlc 

IMHOI/steam  electrical  power  g. nor  t t ng  plants  are 
Investigated,  ns  are  Control  requirements  for 
desirable  system  response.  A dynamic  computer  model  of 
the  MHD/steam  combined  cycle  is  developed. 

Representative  computer  simulation  results  showing  the 
effects  of  various  cont»ol  conf Igurat tons  are  given. 
Including  a quasi -opt Imlyed  response  based  on 
mlnlmtitng  integral  - square  error  of  actual  system 
output  compared  with  desired  output. 
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ABS:  Economic  and  ecological  advantages  cf  developing  an 

open-cycle  A*0  process  lor  generating  electric  po«-»r 
from  MHD  combustion  of  coal,  without  the  use  o» 
turbines,  rotating  geneiators.  or  other  moving  ptrts 
absorbing  eneray.  are  discussed  and  listed  explicitly. 
Higher  efficiencies,  low  cost  of  electric  power 
generated,  far  more  manageable  pollution  problems.  SOX 
less  warm  water  effluents,  tr.erttatess  startup  aid 
shutdown,  reduced  maintenance  costs,  and  soil  tty  to 
handle  all  grades  of  coal  without  pretreatment  (c,  opt 
for  moisture  removal)  ore  cited  as  salient  advantage*. 
Elevated  tempera tunas  and  use  of  highly  corrosive 
potassium  salts  are  examined  for  possible 
environmental  Impact. 
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lonliatton  proc-AS  In  the  MHO  generator  duct  design 
eauattons.  and  these  equations  are  coupled  to  the 
. thermodynamic  conditions  of  the  closed  cycle  system. 

Thia  Is  used  to  relate  two  generator  size, 
conf igurat ton  and  gas  conditions  to  the  overall 
thermodynamic  efficiency  of  th*  system  The  system 
studied  consists  of  an  mho  loop  i*r  « cs  or  He  ♦ Cs) 
torD'ng  a steam  bottoming  plant. 
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Design  and  performance  of  high  ten-peiaiure  ceramic 
el  ret ■ ode  modules  in  MhO  gvn«reloi s 

A BOWEN.  H K..  B I’OBER,  R l . C/CORDERO.  J . : 

D ' fOgHlMURA . M . E/NAsH- WEBBER . J l . F,  LOUIS.  J. 

F . G/caNNCn.  W R F-AA  G/IM’T.  Cambridge.  Mass! 
In  Symposium  on  the  Engineering  Aspects  of 
M.uinetohydrodynamlcs . 16th.  Pittsburgh.  Pa  . Ma/ 

lb- 18  1977.  Proceedings.  (A77-39G26  iu-75» 

Pittsburgh.  Pa  . Energy  Resc-a*ch  and  development 
Administration.  1977.  p.  I V . 6 35  - 1 V 6 - 40 . 
t Rl>A  - suppor  ted  research 

/•( t PAMICS/'MAGNETOHYGROOVNAMIC  GENERATORS/ 'Pi A*MA 
El LCTROGES/'REFRACTORV  MATERIALS 

/ UEMGN  ANALYSIS/  ELEC  I ROCHE  Ml  Si  R Y/  M|gH  TEMPERATURE 
RESEARCH 
I Author | 

The  advantages  of  super  hot  wall  electrodes  in  PhD 
uenerators  are  numerous.  Out  the  design,  f .ibr  lcat  ton. 
and  materials  of  construction  have  not  he On 
established  New  materials  arid  new  module  u'.- signs  wei  o 
Studied.  Electrode  modules  tested  in  a variety  of 

Coni  i (jurat  ions  . e g singly,  in  pairs  and  witn  or 
without  guard  electrodes,  failure  ^ I c*ie  else  t ride  in 
a stack  affects  the  performance  of  the  oth^r 
electrodes.  The  cool  boundary  layer  from  a:>  upstream 
Cold  wall  can  give  rise  to  prife>enttal  cm  rent  paths 
and  arcing.  Current  fluctuations  across  the  plana 
seemed  to  be  directly  related  to  electrode  Surface 
conditions,  among  other  reasons.  Single  «.no  multilayer 
ceramic  electrodes  were  fabricated,  failures  were 
principally  due  to  electrochemical  effects  at 
Interfaces  between  partial  ionic  conductors  witn 
electronic  Conductors.  Extensive  laboratory  tests  were 
performed  on  the  compatibility,  fluxing  and  melting 
points  of  these  materials. 
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Prospects  for  open-cycle  MHO  plants 
A/PITR1CK.  M ; B/RIDMAN.  W C. 

Arqonne  National  Lab  . III.  AVAIL. NIIS  SAP  HC 
A03/MF  A01 

Presented  at  tne  Am  Inst,  of  Ch«  n Enge.  sy  m>  on 
Alternate  Pi  ocesses  for  Clean  Generation  of  I lectrlc 
Pov.er  from  Coal.  Nc-w  »oik.  16  Nov  19/7 
/ • FflV  I ROl.MENT  AL  MUNI  t OR  . Nu/  • MAGNL  I WlVURO0VNAf.il  C 
GENERATORS 

/ ECONOMICS/  E IVIRONMENTAL  SURVEYS 
ERA 

lectin  lea  I problems  tu  be  solved  and  economic  prowl  se 
v i s - a v I s other  advanced  systems  lor  elect*  led  I power 
generation  are  assessed  The  bases  for  a reduced 
env i ronmen t a I Impact  are  explained  Ongoing  pregrams 
for  tne  development  of  coal -fired  plants  a .<  reviewed 
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UTTL:  Axial  field  limitations  m MnL  generators 

AUTM  A/UNkEL.  W.;  8/kRuGER . C H.  PAA  B/lStanford 
University.  Stanford.  Calif.  I 
In:  SympoSlixn  on  the  Engineering  Aspects  Of 
Magne tohyCrodynan. les . loth.  Pittsburgh.  Pa..  May 
16  18  1977.  Proceedings.  (A/7  39526  18  751 

PlttstMirgh.  Pa  . Energy  Research  and  Development 
Administration.  19/7.  p VI  a. 14- VI  4.20. 

MAdS:  /‘ELECTRIC  F I E IDS/ • E l l«  ! RI C AL  FAULTS/* 

MACNL  TOHVOkDOYNAMIC  GENL  R A 1 0RS/  * VOl  T - AMPERE 
CHARACTERISTICS 

MINS:  / C A I llODr  5/  ELECTRIC  CURRENT/  ELECTRODES/  HALL  EFFECT/ 
1NSULATC  u/  PHOTOGRAPHIC  RECORDING/  PLASMA  OIAGNdSIKS 

ABA:  (Author) 

ABS:  Induced  and  applied  field  experiments  arid  theoretical 

calculations  have  been  perforwx-o  to  aid  in  the 
under  standi ng  of  Kill  voltage  breakouwn  Insulator 
dominated  breakdown  was  observed  In  the  induced  fiv'C 
experiments  and  was  qualitatively  similar  to  In&ula'.or 
dominated  breakdown  observed  in  the  applied  field 
experiments  The  breakdown  threshold  voltage  for 
Insulator  auxinated  breakdown  was  semewnat  lower  thin 
for  the  same  gap  in  a;»pliea  field  c»per iments  Further 
applied  field  experiments  confirmed  the  distinction 
between  pla  ma  and  insulator  dominated  breakoowh  and 
showed  tnat  for  plasma  breakdown,  the  insulator 
eventually  becomes  the  dominant  current  carrier.  Tnis 
Implies  that  niodcllng  of  post -breakdown  behavior 
should  concentrate  on  Insulator  conduction  rather  than 
on  plasma  conduction  Comparison  of  theory  end 
experiment  for  the  applied  field  conf I gurat ion 
indicate  that  the  threshold  for  t wo-Oiww»ns i one  I plasma 
and  insulator  thermal  runaway  can  be  take'*  as  an  upper 
bound  for  the  exper  in.enl  e I I y observed  plasma  and 
insulator  dominated  breakdown  respectively. 
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UTTL:  Soma  properties  of  coal  slags  of  importance  to  M<D 
AUTH:  A/CAPPS.  W PAA  A / ( ha t I ona I Bureau  of  Standards. 
Mash i ngton . D . C . ) 

In.  Symposu/n  on  the  Engineering  Aspects  of 
Magne  tohyurodyiiam  les . IGth.  Pittsburgh.  Pa..  May 
16-18.  1977.  Proceeding...  (A77-39526  18-75) 

Pittsburgh.  Pa.,  Energy  Research  and  Development 
Administration.  19/7.  p V 1 1 1 .3 . 21  - VI 1 1 . 3 . 25 . 

Research  supported  by  the  US.  Department  of  the 
Interior  and  CfiDA. 

MAJS:  /•CHEMICAL  PROPERTIES/' COAL/ ' El  EC  TKOCCNDUCT I y I T V/ • 
MACNE ICMYDRODYNAMIC  GENERATORS  * SI  AGS/ • THERMAL 
DIFFUSIVITY 

MINS:  / CHEMICAL  ANALYSIS/  COMBUSTION  PRODUCTS/  POTASSIUM 
OXIDES/  lEUPERATUIE  EFFECTS/  VISCOSITY 
ABA:  (Author) 

ABS:  Coal  slag  viscosity,  thermal  d'ffuslvity.  electrical 

conductivity,  vaporization  effects  and  seed- slag 
Interactions  are  briefly  described  as  they  relate  to 
MHO  problems.  Equations  relate  viscosity  to 
composition  and  t emper a ture . K20  from  seed  causes  an 
increase  In  viscosity  bc-lo*  3G\  and  a decrease  In 
greater  amounts  The  nia»  I mum  i$  at  15  |U  2o*  k20.  Data 
on  several  real  slags  are  given.  Slaq  liqutdus 
temperatures  can  be  inferred  from  viscosity  data. 
Thermal  dlffuslvlty  of  real  and  synthetic  slags  show  a 
minimum  at  1000- 1 1 0 C.  K20  and  S I 02  lower 
diffusivlty:  Ee2C3  raises  it.  Vapor  I /at • on  data  fiave 
been  used  to  predict  a stable  slag  In  tne  channel  area 
with  negligible  f roc 1 1 or  a 1 1 on . Prase  equilibria  data 
indicate  potassium  alumino  s • I Iratcs  will  icmain 
stable  In  K20-rlch  vapors  but  will  Crystal )i/e  in 
Iron-rich  slags.  This  will  affect  viscosity  and 
conduc  1 1 v 1 1 y . 
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UTTL:  Study  of  some  recent  advances  In  the  concept  and 
design  of  mhd  generators 

AUTH:  A/VAKILIAN.  M 

C0RP . Atomic  Energy  Organization  cf  Iran.  Teheran.  CSS:  ( 

Reactor  Technology  Section.)  AVAIL. NT  IS  SAP  iUL 
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MAJS-  /'ENERGY  C0NVE  T.S  1 ON/  • MACNE  T OH  YDR2D»  NAM  I C GENERAT  RS 
MINS:  / ENVIRONMENT  EEIECIS/  HIGH  T E’-'PE RA TURE/  POWER  PLANTS 
ABA:  ERA 

ABS:  Direct  conversion  of  energy  using  a high  tempera  ui  e 

working  fluid  ma.es  magi.etor  , trodynam  1 cs  (MHDI  p »£r 
plants  potentially  iruen  mure  eificiont  »ran  stoa- 
power  stations.  1 hr  stu<*y  indicated  an  overall 
efficiency  of  60  percent  'o  60  percent.  Tnis  com-  . -ei 
with  most  modern  fossil  fuel  plants  at  40  percent 
efficiency.  Advances  In  design  and  const r uc t 1 on  o 
exper  Iment  a I and  commercial  MHO  pl.nts  developed  -n 
various  countries  are  presented,  environmental  eifec’s 
and  advantages  of  the  VM0  po»cr  plcnts  over  the  more 
conventional  fossil  and  nuclear  plants  are  fliscu.std. 
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AUTH:  A/ASPNES.  J.  D .;  0/PIERRE.  0.  A.  PAA  A ,N„„ 

Hurpshi  re . University.  Lurham.  n.h.I.  B/lMo..tana 
State  University.  Bozeman.  Mont.) 

*n  Sympos  1 un  00  the  Engineering  Aspect;,  of 
Magnotohydrodynamlcs.  16th.  P S t t sbcr0h , ea  Va 
16  IB  1977.  Proceedings.  IA77-39526  if  75,' 
Pittsburgh.  P a,.  Energy  Research  and  Development 
Administration.  1977.  p x 1 lx. 1. 7 Research 
Supported  by  the  Montana  Erie.  gv  anc  Mhd  Research  ana 
Development  Institute. 

MAJS.  /'DYNAMIC  CGNTROl/'EllCtRIC  POwER  PIANTS/' 

Var<,'f  TOHYDRCOYNAMIC  GLMRATGRS/-SILAM  TuRBjNE 

AeAS:  ^ Author'  J fc,0CtLS/  CNLRGY  TECHNOLOGY/  TuRBO^ENT  RA I PRS 

ABS:  A dynamic  power- flow  sinulatton  of  an  overall 

magne tohydrodynam I c |f..HD)/steam  electrical  power 
generating  plant  is  dcw-lcped.  Several  control 
configurations  are  applied  to  the  system,  and  their 
effects  on  system  dynamic  response  are  presented  The 
Overall  combined-cycle  system  model  utilizes  an 
I npot -output  character  1 /at  ion  of  the 
cor-bustor/nozz  le/channe l/ai  f f user  Tr.ts 
character 1 zat ion  Is  developed  from  poiynomld| 

• pphex 1 mat Ions  of  data  resulting  from  the  solutions  of 
energy  balance,  state  aid  continuity  equations  for  the 
combustor  and  the  quasi  one -d Irens  1 ona I MHU  equal  ions 
for  the  nozzle,  channel  . and  diffuser  The  boiler 
turbine  valve  model  has  turbine  valve  area  and  p.wer 
available  to  ycneruta  steam  as  Inputs,  and  throttle 
pressure,  pceer  to  the  turbines,  aud  boiler  ana  stack 
losses  as  outputs.  Regenerative  air  prvneater  eye 
Is  also  modeled,  and  the  effect  of  cycling  on  pi 
output  Is  given. 
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Natl.jr.al  pngram  for  Mho  power  gen«ratlon 
A/JACKSON.  M.  D . B/SHANKUN.  R V.;  C/ZYGIElBALU 
P-  s-  Pflfl  B/ICRUA  Washington.  DC.);  C/fElectrlc 
Powor  Research  Institute.  Palo  Alto.  Calif.) 

In:  Energy  development  ||.  (A73-10729  01-44)  New  y0ry 
Institute  of  Electrical  ar.ci  Electronics  Engineers 
Inc. . 1976.  p.  15B  165 


/'COAL  Ul I L IZAT ION/* ELEC TR|C  POWFfi/* 


MACNt  TOHYOROOVi: AM  1 C GLMRATORS  -RESEARCH  AND 
DEVELOPMENT  /•  TECHNOLOGY  ASSE  SSMf  NT 


/ COMBUS I ION  CHAMBERS/  ELECTRODES/  ENERGY  TECHNOLOGY' 
OPERATIONAL  PROBLEMS/  RLERACTO'IY  MATERIALS/  slags 


Do  vo  I opment  of  Mho  power  generation  systems  in  the 
US.  Is  reviewed,  with  attention  given  to  testing  of 
MHO  channels  and  electrizes,  the  use  of 
high- temperature  corrfts lon/ercs 1 on  resistant  materials 
for  MHO  components,  ana  the  Engineering  Test  Facility 
to  be  built  under  ERDA  sponsorship  In  Montana.  Tne 
current  emphasis  of  the  U.S.  program  is  on  the 
generation  of  electric  power  through  utilization  of 
domestic  coal.  Including  hign-sulfur  content  coai; 
demonstrations  of  coal  slag  as  a protective  coating 
for  MHO  channel  walls  are  reported.  Problems  related 
to  the  rate  of  thermal  energy  Input  recovery,  turbine 
efficiency,  recycling  of  the  Potassium  seeo.  ana 
emission  control  are  also  mentioned  A timetable  for 
the  development  of  commercial  electric  power 
generation  py  MHD  open  cycle  coal -fired  combined  cycle 
plants  is  given. 


76N2S570*  ISSUE  16  PAGE  2139  CATEGORY  44  RPT« 
R- 2 126  ERDA  CNT».  EX-‘76-C-0l  2261  77/08/00  94 

PAGES  UNCLASS I TIED  DOCUMENT 

Noble  gas  closed-cycle  system  of  iragnetonydrodyn.imi c 

power  generation 

A/PRI.  R.  y.;  B/HESS.  R.  W. 

RAND  Corp  . . Santa  Monica.  Calif.  AVAIL. NT1S  SAP 

HC  A05/MF  A01 

ERA 

The  critical  components  of  the  closed  cycle  system, 
like  those  of  the  open  cycle  system,  are  the  coal 
combustor,  heat  exchanger.  MHO  generator,  seed 
recovery  system,  and  po..tr  conditioning  equipment 
Although  the  components  may  be  common,  the 
technologies  pacing  thu  :»  ve  lopr-en  t of  the  two  systems 
differ  substantially.  T>  c-  current  concept  for  tf.c 
design  of  a closed  eyett  system  calls  for  a 
regenerative  heat  e»ch«"  yor  in  which  The  sa>  o 
i etraslory  su.-iacc  will  ccme  In  contort  » i t r>  |...th  the 
coiibust  ion  (uses  and  tnt  working  flum  The  nr.it 
exchanger  vi.st  bo  designed  to  ensure  a low  rnoi.rjh 
level  of  ennt  uini  not  Ion  cart  y Over  ar.-j  leakage  to 
maintain  the  noble  gas  loop.  The  Sv»me  type  of  heat 
exchanger  used  as  the  air  preneater  in  an  open  cycle 
system  presumably  Could  tolerate  greater  leakage  and 
contamt  na  t i on 
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UTTL:  MHO  power  generation  wi>h  fully  Ionized  seLd 
AUTH:  A/YAI.ASAKI.  H.;  B/SHlObA.  S.  PA  A 8/1  Tokyo 

Institute  of  Technolog,  Tokyo.  Japan) 

Journal  of  Energy,  vol.  1.  Sept. -Oct.  1977.  p 
301-3GS. 

MAjS:  / *ARC0N  PLASMA/  *GAS  ION  I ZAI I ON/  -HA  l L GENERATE)  S'* 

M ACNE  TOHf  OROOYr.AMIC  GENE  RAT0RS/  -UAGNE  I On  iOrOOi  t.AMIC 
STABILITY 

VINS:  / ELECT  RON  DENSITY  ( COMLENTRAT I ON  I / HALL  EfftCT/ 

MAGNETIC  FLUX/  PLASMA  .IF  TS/  POTASSIUM/  RA0IANT  T lux 
DENSITY/  VOLT-AMPERE  CHARACTERISTICS 
ABA : I Authcr  ) 

ABS:  Recovery  of  power  density  in  the  rtqiro  of  full* 

ionized  seed  has  Dnn  d<  raonsti  a*cd  e«periKnldl  ly 
using  an  MHO  disk  generator  with  tne  effective  tail 
parameter  up  to  5.0  whin  the  iced  was  fully  icm/ed 
The  experiments  were  conducted  with  a shock -heated  anil 
pet  asst  om- seeded  argon  plc-.n.a  under  thu  fwtluwlng 
conditions:  stagnation  i.as  pressure  • 0 9?  Ain. 
stagnation  gas  temperature  * 275b  K.  flow  Much  lumper 
■ 25.  and  seed  fraction  * 1 . 4 * 10  tc  tne  -6th 
Measurements  of  e I ec t r on - number  density  ana 
spectroscopic  observations  of  both  potassium  aid  argon 
lines  confirmed  that  the  recovery  of  po«cr  output  -as 
due  to  tne  reduction  of  ionization  Instability.  Ihts 
fact  indicates  that  the  successful  ope-ation  of  a disk 
generator  utilizing  neni  qol I ' hr  I urn  ionization  seers  to 
be-  possible  and  that  the  suppress  tori  of  toniz.it  >on 
instability  can  also  ptuvide  higher  adiabatic 
efficiency.  Furthermore,  the  lover  seed  fraction 
offers  technologtca  1 advantages  related  to  sec-u 
prob I ems . 
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UTTL:  Open-cycle  1*10  energy  conversion  - Prospects  and 
developments  for  central  station  power  generation 
AUTH:  A/HALS.  F..  B/PETTy.  S . C/SUC*LER.  0.;  0/SO;etS 
A.  PAA  0/ 1 A vco  Everett  Research  Laboratory.  Inc. 
Everett . Mass. ) 

Illinois  Institute  of  Technology.  American  over 
Conference.  Chicago.  III..  Apr  18-20.  1977.  Pap >r  13 
P 

ABA : ML. 

ABS:  The  principles  of  MHD.  MHO  research  projects,  an  1 t»e 

conserve t tuna  I and  environmental  tenefits  offered  by 
mho  are  described.  Topics  discussed  Include  thu  MnO 
channel,  the  superconducting  magnet  . coal  CMDusti.  n 
for  an  MHD  plant,  air  pt  cheaters,  seed  recovery  and 
regeneration,  and  a bettommg  plant  Including  N0» 
emission  control.  It  is  concluded  that  significant 
progress  hes  been  achieved  in  the  c;eve  I opment  of 
open-cycle  HMD . an  experimental  MHO  generator  na-.  been 
tested  under  conditions  which  realistically  simulate 
those  of  projected  full-scale  coal -burning  MHO 
generators.  The  develrpiient  of  a pi  lot -scale 
engineering  test  facility  Is  consicered- 
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/•TITAN  ENERGY/ • COAL  UTILIZA'  rfj  "ELIRIC  ro.tR 
".ANTS/  ENERGY  CONVERSION  I T *'  : C 1 T • ’ * A . 

MAG'IE TOHYOROOV'.AMIC  O' 'I  HAIORS 

/ AIR  POUUIIO'I/  CHANNEL  F|hW.  f>:  * >F*f  / I '.f  C.» 
TECHNOLOGY/  steam  r UR  HINES/  ill  CECOII’JUCI  ing  magnets/ 
SYSTEMS  ENGINEERING 
V P 

Th»  expected  u»o  ol  ccal  fired  b:i>e’r*T'd  plan*'  for 
prxor  generet  Ion  lmJIC«ite."  ihr  nr  i fo-  an  ' If  it  lent 
p ' I n 1 1 on- f rce  syTtc*n  ( ApuUle  of  oc’Dil  Infl  «>:i 
h i gh  • su  I fur  coals.  In  t*e  pm-.ent  t iper  :t  is  -l»o*n 
th.it  an  MHO  system  operating  *n  ioa1  « m mo' t tv^c 
re't’j I rerun t s and  c.m  prnviiK  .in  overall  efficiency  of 
ernvent  tonal  steam  power  plants.  Tte  tn.  Is.-iqr-d 
bar-eload  MtiD  power  plant  consists  of  a inmnu'-t  or 
(cperatlng  at  approximately  5 atm  and  2800  k using 
cca I and  preheated  air  I an  MHO  generator  channel 
Inside  a superconducting  magnet:  a diffuse.  an  air 
preheater;  and  a steam  generator,  with  the  steam 
utilized  In  a conventional  strgm  turbine 
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PLASMA  TEMPERAIURF./  TECHNOLOGY  ASSESSMENT 
ABA:  (Author) 

ABS:  Research  In  the  field  of  mho  has  advanced  to  the  point 

where  the  development  of  an  operational  system  1* 
feasible  The  primary  system  being  cons'de.'d  by  ERCA 
Is  an  open-cycle  MiD/st*am  cycle  p' wer  loop  Critical 
thermal  problems  Impact  the  system  due  to  hot  Ionized 
. plasma,  seed  injection,  slao  deposition  ano  high 

temperature  air  heaters  MHO  t>over  generation  has 
entered  the  development  phase  and  rommerc I a I operation 
can  oe  achieved  by  existing  materials  and  t r-chn  i gues  . 
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MAJS:  / BOIIERS/ ’CIO- I 0 Cicl  * / /‘GJfcl  Ul III7AIH  N •ELfh'PlC 
pcwrc  PLANTS/  -MAW  T(.-n  d.ROU l td M I C Grh»"ArCHS/* 

NONE  CUI 1 1 HR  ’UM  ilAMwA*. 

VINS  / ARC-ON / COMBUST  iOu  CHAMBERS/  COtthUSI  ]ON  1 EMPf  kAI URt  / 
COST  ES 1 1 MATES/  EM  RGV  CONVERSION  EFFICIENCY/  I NL  RGY 
TE'Ht.OLOGY/  MEAT  E*(  HANGERS/  I RE  SSLiP  I / I NG/  VOE  IACl 
CONVERTERS  IDC  to  OCI 

ABA • I Author ) 

ABS’  A IOCO  Vve  Closed  Cycle  MHD/stcam  bnt’nmlnQ  power 
plant  which  Incorporate-'.  an  mtegi  ated.  two-stago. 
P'essurlzed  fluidized  b-d  combustor  mooting  ^ | I 
e—lsslon  control  regn I r* ment s has  been  studied,  the 
coal  pile  to  bus  bar  efficiency  for  this  plant  Is 
calculated  to  be  4G  percent.  A dc-dc  ronv*.  '.ion  rystrui 
Is  proposed  for  matching  the  Outout  of  the  faro  'ay  mmD 
Channel  to  the  Inverters.  The  effect  on  efficiency  of 
per t urbat 1 on*  tn  nominal  performance  of  key  eo*l'pnrnt* 
Is  shewn,  along  with  rmenerat  t ve  heal  exchange' 
perfo'mance  and  plant  layout. 
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Coal -fired  AVO  power  general  ion 

A/MJMNICK.  A j PAA  A/(Mr>nt arn  State  University. 
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In  Coal  processing  technology  Volume  3 IA78-43403 

19-44)  New  York.  American  institute  of  Chemical 
Engineers.  *977.  D 12-15. 

G R 

The  first  mho  generator . which  became  a laboratory 
reality  in  <959.  produced  11  5 ky  of  electi ic  power 
The  ’Merest  In  MHO  generators  u related  to  thoir 
potential  of  converting  fesii!  fuel  • par t I cu lari y 
coal  | to  elcctricltv  at  a higher  efficiency  than 
existing  technologie  In  iin  Hin  g %-»wr.i*nr  of  the 
consHiered  type,  the  metal  armatures  o»  a conventional 
turbogenerator  are  replaced  !*V  a very  tint  cm-duC  l • ng 
pas  moving  at  a high  velocity  perpendicular  to  a 
magnetic  field  In  the  ipeiat Ion  of  an  open  eyrie 
Coal -fired  IHD  generator,  the  gas  is  combustion  gas 
which  Is  obtained  by  burning  pulverized  co.il  with 
preheated  air.  The  electrical  conductivity  of  the  gas 
Is  Increased  by  the  addition  of  a 'Seed  material  such 
as  potassium  Critical  problem  areas  regarding  the 
development  of  a commercially  feasible  mho  system  are 
exam  1 ned . 
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/ • f l r C | p I C Cf  NE  I:  A TOPS/  ’ ELECT  Pf  MS  CROOtNAM  I CS/  • «.  NE  RCV 
STORAGE/  MATHEMATICAL  MODELS/ *»  ERFOR  - ANUi.  PRICI'-MDN/ * 
WATER  VAPOR  „ , 

/ ENERGY  CONVERSION  EE  f ICIENCY/  ENERGY  TECHNOLOGY/ 
FU'IO  DYNAMICS/  FLYWHEELS/  GRA.  HS  (CHARTSI/  TABLES 
'DATA) 

I Ant  her J 

An  nice? rohydrodynami c power  On ne- a tor  which  employs 
an  ejector  and  a so-cal’ed  ’fluid  flywheel'  is 
anii  I y /ec  . The  medium  Is  steam  containing  Charg<  d »ater 
dfplets.  Account  Is  tMrn  of  the  empirical  fact  that 
the  man  I mum  electrical  field  strength  that  can  be 
sustained  is  proportion. I to  the  fluid  density  It  is 
rd  ,«n.  therefore,  that  the  electrical  output  can  be 
n as  I ml  zed  bv  designing  the  primary  Jet  *ur  an  c« 1 1 
Mach  number  of  0.71.  Estimate:.  arc  ma.ie  of  thn  pomp 
work  reju.r.-d,  of  ml  v I no  losses  in  the  n;ector  and  of 
friction  and  secondary  flow  losses.  Hey  rt  In  r-ns  • on  less 
parameters  that  a&vern  performance  are  clearly 
Identified.  Overall  performance  tjf  H'e  system  is 
estimated  aid.  unfortunately,  posstmi  ot  ic  results  are 
obtained  T hi  y indicate  that  even  at  10O  a tnnsoheres . 
the  power  output  Is  so  limited  mat  It  is  probably 
insufficient  to  cover  t’e  demand  for  p-j'-p  power  and  to 
overcome  the  various  lo*ses  involved  A hopeful  note 
Is  that  the  analysis  so  clearly  pinpoints  trm  P1 oblem 
m>Tt  It  might  suggest  t»>e  means  for  surmounting  It. 
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MAJS  /’COLLOI  OS  / 'ELECTPIC  GHIE  RA  TORS/ • t lEC  t R MVnPnOr'  AVICS 
/’ENERGY  CONVERSION  EE  F iCIENuY/  •WINOPOwt  RIO  GlhFRATORS 

MINS  / CHARGED  PARTICLES/  CUTRENT  DENSITY/  ECONOMIC  I ACTORS 
/ ELECTRIC  CURRENT,  ELECTRIC  POTENT  I Al / CLfCf  CCS/ 
enepgy  technology/  eeedlach  control/  wind  velocity 

ABA:  I Author) 

ABS:  The  Electrofluid  Dynamic  IEEDI  wind  driven  g-neater 

directly  converts  wind  energy  to  cl*clni*l  rnc*o/ 
without  moving  parts.  C'wivent  Iona  I wind  tu.  him-  me 
currently  limited  In  sl.e.  with  the  create  t diameter 
presently  envisaged  bring  300  to  400  feet.  Tor  the  I f 0 
wind  driven  penera’or  there  are  no  fundurental  reasons 
to  restrict  the  size:  therefore,  ccon’-ncs  of  srale 
ai'd  far  I jircjcr  powers  than  convent  Iona  I sy  • lews  con  be 
realized  Analyses  predict  favorable  po'-foiwancc 
characteristics  for  EfD  wind  dene-  atc-s  h_>*ff. 
specific  e«per|mental  data  have  been  lacking.  Rcsej -ch 
areas  presently  being  erphasized  are  discussed  and 
performance  of  e*per i ment a I arrays  being  Conducted  In 
an  Eiffel-type  wind  tunnel  are  also  discussed. 
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ENERGY  CONVERSION  EFF 1C  I CNCV/  WINDPOWERED  GENERATORS 

MINS:  / AERODYNAMIC  DRAG/  AEROSOLS/  ENERGY  TECHNOLOGY/ 

VOLT-AMPERE  CHARACIERISriCS/  WlNOFCtTER  UTILIZATION 

ABA:  G.R. 

ABS.  The  theory  of  elect  rot luld  d.namlc  (EFD)  wind 

generators  is  based  on  an  tnt Imjte  conoiru' Ion  of 
aerodynamic  and  electrical  considerations.  It  nas  been 
shown  by  Minardi  (19661  that  a successful  EFD 
generator  must  use  colloid  particles  to  achieve 
reasonable  efficiencies.  The  basic  equat tons  of  the 
theory  constitute  a combination  of  the  relation*,  of 
the  ideal  wind  converter  theory  provided  by  Bet/ 

11927)  and  the  one- dimensional  EfO  theory  developed  by 
Lawson  et  at.  (1961 i for  charged  particles.  The 
performance  of  the  EfC  wind  generator  as  a function  of 
mobility  Is  shown  fn  a graph . The  performance 
character i st ics  for  an  EFD  wind  a-lvtn  generator  made 
of  I ft  tubes  are  also  presented  and  attention  Is 
given  to  a computer  study  of  Suitable  CfD  wind 
generator  configurations. 

77N24623*  ISSUE  IS  PAGE  2014  CAtEU.RY  44  HpT« 
AD  - A0 33729  AF APL - TR - 76  - 31  CM  » : F 336  I S • 75  - C • 40oS 
76/07/00  116  PAGES  UNClASSIFIFD  DdCUMENf 

UTTL:  Stu3y  on  electrof Into  d.namlc  power  generation  !iS‘ 
Final  Technical  Ropoi  t.  23  Apr.  1073  - 23  Jan.  1'.'76 

AUTH:  A/HUBliERUAN.  M.  N..  B/SHEcTCN.  H . C/hRIEVE.  W . 
D/DAILEV.  C.  L 

C0RP:  TRW  Oefense  and  Space  Systems  Group.  Redondo  Bra.n. 

CallF.  CSS:  t Propulsion  an-j  Combustion  System  Dept  . i 

A VAIL  . NT  IS  SAP  HC  A06/MF  A0I 

Mr Ign t - Pa ( t er son  AiB.  Ohio  AfAPL 
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flectrof  lu.d  Dyn«.miu  tl  FD)  Power  oe  £fQ  channel 

sizes  from  1/  2 ,|uh  designed  to  up  . - 

700  psig  to  the  / -ntal 1 v studied.  Faiiur" 

with  3.000  P*  ’ prevented  the  oesl  ..  . 3 

?; - 

HyOrC^f».  J ^ • icijt  Ion  o#  dill  If  »$**»t**‘d 

various  Frcons  shows  * ...  ;.,h  v «.  Ih.oretiC*1 

st-ength  at  about  10  to  ^Va  urc  ^ tc  mu  -do 

analyses  and  ..per .men  . . £| a 

on  me  droplet  si/t  •»'•<  ^ w|  &|IC  < i 4 inch  to 

using  humid  air  for  1 0 " ^ nuclei  io«  ..ml  growth 
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Cf  Mercury  and  Steam  ^ civ.rdOA  s.'  lorn  and 

the  short  Lno  Tto  HW  ground  has.  J sy  »c- 

a long  duration  1 US  anu  too  - s, 

using  EFD  is  Included 
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STRATEGIES  FOR  SCHEDULING  POWER  PLANTS  PRODUCING 

BOTH  HEAT  AND  ELECTRIC  ENERGY 

Steven  B.  Goldman  and  Michael  W.  Golay 

Energy,  vol . 4,  no.  6,  Dec.  1979,  pp.  1033-1051 

Abstract  The  .unhgutalioa  of  aa  optimal  energy  generation  system.  which  would  serve  a given 
dcm.nd  cfhoenlly  atiJ  economically.  n deicimmed  Lour  plans  lu»  Ihc  .apply  of  a green.  non  Haas 
[kmIjIhmi  uxnmuiHly  industrial.  and  commercial  energy  load.  conctsting  al  steam  and  eleclrKdy  require 
ovrntv  ate  dammed  and  compared  with  a current  method  u I genet. turn  ( urntdcralwa  is  (lien  primarily  lo 
h»lh  Ihc  uidiealion  ol  fuel  and  the  economic i of  power  generation 

The  primary  conclusion  ol  this  cludy  is  that,  with  dieting  technology.  M is  possible  lo  supply  the  energy 
requirements  of  a specific  consumer  vector  using  less  fuel  and  al  a lower  I oa  camel  cost  than  though  the 
current  method  af  energy  (cneralnm  The  resuht  al  the  analyses  show  that  the  aulocomnuc  heal  and  power 
mclhoj.  by  which  an  industrial  concern  generates  all  ol  Us  electrical  and  thermal  energy  requirements  using 
a total  eneigv  system  <TES>.  Is  Ihc  configuration  of  the  optimal  energy  grnrralhm  system  under  current 
cordHnms  Cogeneration  is  an  attractive  alternative  and  may  he  advantageous  m certain  siiualams  The 
dispalc  hrd  power  melhod.  ui  which  the  mdusliiai  concern  upcialcv  a ITS  as  a peaking  unit  foe  Ihc  local  lUilUi 
has  the  gieales!  economic  potential  il  proper  utility  mduslty  acciunmociitkms  can  he  enacted 

T/)AD  MANACEMBNT  ;JTKATKGIKi  FOB  KLBCTKIC  UTILITIES: 

A PKODUCTION  COGT  SIMULATION,  hy  Pbter  D.  Blair. 
Simulation,  vol.  32,  no.  3,  March  1979,  p.93-102. 

This  paper  deals  with  the  developwent  and  application 
of  a siamlation  model  for  analysing  strategies  for 
■unaging  the  residential  loads  of  electric  utililities. 

Tl.e  basic  com|unents  of  the  model  are  (I)  a produc- 
tion-cost model,  which  simulates  daily  operation  of 
an  electric  power  system,  (2)  a load  model . which 
disaggregates  system  loads  into  appliance  loads  and 
other  loads,  and  (T)  a comparison  model,  which  com 
pares  the  production  costs  and  energy  consumpt ton 
needed  to  meet  a particular  load  profile  to  the  cor- 
responding costs  anJ  energy  consumption  requited  for 
another  load  profile.  Ihc  profiles  in  each  pair 
define  alternative  ways  of  meeting  the  same  demand 


EIECTKIC  h WKK  I-OAD  MAMA  '.KMSNT:  SOME  TECHNICAL, 
ECONOMIC,  KE<5JIAToHY  AND  SOCIAL  ISSUES,  hy  M.  Granger 
M'/igai.  ati'i  SaTuciii  N.  Taluk-dur. 

Proeet-  dings  or  Ute  IEEE,  vul.  67,  no.  2,  F.-bruary 
1979,  p.2*»l-312. 

tkiMtl  Thm  papet  provides  ■ review  of  the  tubfrcl  of  cfcctik 
power  load  management.  In  Sc.  non  I,  we  briefly  mUoducr  the  lopn 
and  then  piovwlc  a summary  i4  Ihc  current  updating  charac IrilstKl  <4 
ctcclrrc  cnetgy  ptoduclton  and  delivery  |EOD|  systems.  Section  II 
places  hud  management  M the  conical  of  the  bruadei  tel  .4  energy 
management  vital,  gw.  available  to  LLfO  systems  I he  .Mgaiu/alkm 
and  tali. male  al  the  papet  n then  explained  la  Scclton  III.  we  re 
view  the  vel  ol  cumuiuuKalwm/iimltuI  Ire hnulogwv  available  or  nadet 
drv.lopm.nl  fm  nse  in  the  wiplr mentation  of  load  management  M 
| LCI)  systems.  We  ptoviJe  an  aurssanent  ol  the  retaine  altractrecneas 
of  alternative  le.hnologHt.  a hire!  summary  dcvcnplnm  .4  a mapw 
field  dcmonslialwm  being  totally  funded  by  EMU  and  DOE,  and 
two  ream  pies  winch  dlutliale  the  stale  i4  the  ml  m modern  two 
way  systems. 

la  Scclton  IV,  we  review  the  c.mvewtronal  approach  lo  Hi.  dec 
UK  tile  design . describe  the  c aural  national  EJccIik  Utility  Kale 
Design  Study,  trvrew  tome  impoilaal  hamc  ideas  <4  mKtoccimunsns. 
ccploic  Ihc  subfecl  ol  prKe  clastic  tty  of  demand,  rvammr  lb.  bask 
ideas  underlying  niaigu.al  cost  pining  discuss  wmie  i4  Ibe  practical 
difficulties  of  implementing  inuc  dependent  inlet,  briefly  e can. me 
some  fiMrtgn  talc  design  evpeiience.  and  condnde  by  summarising 
a numbei  of  Hi.  tale  design  .cpeiunenu  sp.ms.nrd  by  NSI  and  by 
LtA  (now  DOT  I.  Sec  (km  V is  devoted  lo  an  eaammalkm  of  the  pcob 
Icius  of  finding  manageable  heads  m the  irvid.nl. a!  commeicial.  m 
dusliul.  and  UanspoiUlfcm  srcl.ns.  Paitkulai  alien  Ik  n.  u green  lo 
the  dev elopm.nl  .4  Ibetmal  st.wagr  systems  lor  wain  healing,  space 
healing,  and  space  ctmfing.  Section  VI  IS  devoted  lo  summarising 
a nnmhet  Ilf  studies  whkh  have  attempted  lo  assess  the  short  and 
long  trim  economic  imps.  Is  of  hud  management  Ihc  stale  of  Ihc 
field  is  such  that  lew  definitive  ...,t  benefit  Ualcments  can  he  made 
al  this  lime  A numbei  .4  potential  social  impacts  are  discussed  and 
some  bioad  regulatory  policy  guidelines  are  suggested  LinaHy,  m 
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SIMULATION  OF  a SUPERCRITICAL  ONCB-THROU'  >il 

81**1,  PyonF.  Sll  Pak  and  Yoshlhlaa  Ucl.ld. 
SlmilnUon,  vol.  33,  no.  <>,  Doc.  39T9,  PP*  1 

inJi  rtm  tmsblem  mi  U tkU  * ",  r 1 

•bK  H 

S^JsSSSsSr* 

dti-rminin.j 

f,  ' si^httio*  F*Wtl«  »N.ff/Mfr  thif  **»•’  " ? ' 
f I 1*1. 

Tc\T"ntYu^r.,tm,  -,t  Tfc.  -W 

<,/•  K it  Klootrir  Ar**  r Om-^- 


COAL -FIRED  PLANTS  EFFICIENT  AND  RELIABLE. 

Electric  Power  Research  Institute,  vol  4,  no  10, 
December  1979,  p.  18-26. 

Traditional  opinion  holds  that  po’-'er  plant  efficiency 
and  reliability  are  a trade-off.  Rut  some  utilities 
are  attaining  both.  Buildin<*  on  their  success  calls 
for  attention  to  oporitinr  practices,  RAD 
troubleshooting*,  an  I integrated  design  of  new  plant 
systemr. 


A 79  3 7451  » Anmiml  ftuidifed  M pdot  AkIiic  plan, 

A technolofy  Itatut  S Mo*  owrtf  (Curtm  Wi  ipht  Carp  . Wnnd 
, Nil.  G *M>  (US  D*p»1"»"t  ol  (niffi  Wntw^lnn 

D C.l.  md  A Leon  (Oort  OI<*ei.  Inc  . Standard.  Conn  ) Aamran 
Son inf,  at  Mtchanral  fnp inner,  Gh  Turtnnr  Cmrfnnr,  and 
fihthtl  and  Soia  [ never  Cmnrmrf  San  Oman  Caht . Mar  13  IS. 
1929  Paper  79 GT  193  1?  p Mwitim  $1  50.  nnnmemhen  $300 
A uMinnil  numiri  of  Inn  dwected  at  ptonknf  pnw  >/ed 
ftuich/ed  had  comhnln  IWBCi  perloi  inao  and  hr«  .wiianyi 
malarial  dwacMittin  are  conducted  m «jppr»t  of  the  pilot  plant 
devqn  cute,  • a and  mate,  iat  election,  Pf  BC  Iwm  fwph  aiMui  coal  to 
proefcire  atenrcity  at  oompetipye  coin  unde,  enywonmentalty 
acceptable  condition.  It  n thown  that  (I)  Pf  8 comhmtmn 
efficiency  m orm  of  99%  i»  amo-d  (71  NO*  and  SO?  mmnn 
•fuel,  eauly  unit,  the  ci* rent  f PA  limit,  arr  artneeaMe.  (3)  the 
aw  cooled  heat  eachanqw  mtd^utaimtn  enpnwe,  hew  tiamle, 
performance  with  the  Una  hed  parte*,  pa*  dntribution.  ami  (41  ttw 
Ui#  Of  won  o.  ontttlf  haw  alloy  t for  Itw  •wrooteti  Seat  eorf^ 
tufwt  it  Mtitfartory  lot  utility  Ml  reryu«#men ««  5 0 


CONTROL  ROOM  DESIGN  FOR  THERMAL  POWER  PLANTS— 
CONSIDERATIONS  FOR  A MODERN  CONCEPT. 

J.  Candel,  Baden. 

Brown  Bo.-iri  Review,  vol  66,  May  1979.  D.  3^3-350 

The  control  room  i. t the  communit  at  ton  centre  of  the  pott  er 
riant.  All  operator  conimanris  and  interventions  required 
for  plant  operation  can  he  initiated  from  this  centre 
In  \ ien-  of  the  significant  role  it  plavs  in  power  plant  opera- 
tion. it  is  essential  that  the  control  room  and  its  incorporate! 
data  presentation  techniques  he  optimized  to  fulfil  the 
needs  of  the  operating  personnel 

A fossil-fired,  automated  .Wl  M M power  plant  is  use!  to 
illustrate  a mor/ern  concept  for  control  room  design  and 
data  organization 
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POWER  SYSTEM  SECURITY  MANAGEMENT.  K.  Reichert,  Baden 
and  H.  P.  Asal,  Laufenburg 

Brown  Boveri  Review,  vol  66,  May  1979 
p.  312-319. 

Tint  pufH-r  attempts  ?*»  t ystemanze  to  imt  extent  the 
security  mom  lor  in g of  power  systems  as  a preparatory 
Mep  towards  the  development  of  comprehensive,  efficient 
systems  Suth  systems  are  likely  to  betome  imreasmgfy 
important  in  the  future  since  a number  of  Ian  tors  an 
u“  reuse  in  intercom u. clions  and  more  rigorous  utilization 
of  unit  vidual  network  capacities,  the  const  rue  turn  of  larger 
power  plants  and.  not  least,  the  provision  of  larger  mutual 
reserve  futilities  are  Incoming  increasingly  ugntfUanl  in 
rtlaiion  to  security  in  power  poo!  operations 

r»own*  plant  performance. 

John  M.  Fowler,  Robert  L.  Coble,  fr  Christoph 

Hohener*ser 

Environment,  Vol.  20,  No.  3,  April  1978,  p. 

25-32. 

The  average  performance  of  large  coal  and  nuclear  plants  has  been  Considerably 
worse  than  expected  According  to  a SIPI  task  force,  the  problem  for  nuclear  plants 
lies  with  sites  above  800  Megawatts.  These  differ  from  smaller  plants  in  their  failure 
to  mature. 


PLANNING  E0°  'INCFRTAINTY. 

Margaret  Laliberte 

F°RI  Journal,  «o1.  3,  No.  4,  May  1970,  p.  6- 

1 1 • Reserve  generating  capacity 
costs  money,  and  so  does  a 
capacity  shortfall  But  as  future 
electricity  demand  becomes 
harder  to  forecast,  larger 
planning  reserve  margins  may 
be  more  economical  in  overall 
cost  to  consumers. 


Mt»ch.  Eng.,  v.lCO,  no. 4,  Anr.1973. 

27  ELECTRIC  GENERATION  OPERATING  ECONOMICS  ANO  UNIT  AVAIL- 
ABILITY   N.  W.  Sarau 

Significant  cost  savings  ei  electric  power  genet  anon  can  be  readied  by  uUtmuncn  to 
sotxW  operating  and  meatfenanca  procechxes  asstamg  mat  tw  lowest  avaAabW  heal 
rate  wilt  be  nsnusummS 


H2/02  ROCKET  ENGINE  STEAM  GENERATOR  FOR  FUTURE  POWER 
PLANTS 

Josef  Relnkenhof  *nd  Robert  H.  Schmucker 
J.  Energy,  vol.  2 no. 2,  March  -April  1978,  pl00-105 

THE  hydrogen  economy,  a concept  in  which  primary 
energy  resources  are  converted  into  hydrogen  lo  be 
distributed  throughout  the  energy  market,  seems  to  be  an 
optimal  solution  to  future  energy  supply  1 As  fossil  fuels 
become  increasingly  expensive,  the  nuclear  and  solar  power 
sources  are  expected  to  provide  primary  energy  for  hydrogen 
production  : The  most  basic  technical  constraint  on  today's 
electric  utility  system  is  the  fact  ihai  Ms  product  must  be 
produced  almost  simultaneously  with  Ms  unconuollrd  con- 
sumption. If  hydrogen  is  generated  and  used  as  an  energy 
carrier,  this  constraint  disappears  ' The  delicate  system 
stability  difficulties  which  may  occur  in  a modern  ac  trans- 
mission grid  are  not  possible  in  such  a high  pressure  hydrogen 
gas  pipeline  system.  Short  interruptions  in  energy  genet  anon 
(for  example,  control  problems  in  nuclear  rcaciorsl.  would 
not  require  techniques  for  system  protection  and  would  not 
affect  the  energy -consuming  customer  at  all.  The  conversion 
of  electricity  to  hydrogen  during  off  peak  hours  and 
reconversion  via  hot  steam  during  periods  of  man  mum 
demand  may  be  a First  step  into  the  field  ol  hydrogen 
economy  *’  One  of  the  mayor  components  of  this  cycle  is  the 
steam  generator*  which  can  be  developed  by  applying  the 
well  established  hydrogen /oxygen  rocket  technology 


TTME-OF-PAY  PRICTNO  OF  EWTRICAT,  ENERCY:  POST 
TT  PROMTTF  THE  TOBLIC  TT7TEREST? , V.y  A.  L.  Rerind, 
and  F.  .T.  Salrtno,  R.  J.  Hoppe  and  T.  Bntey. 
Energy,  vol.  'j,  no.  6,  P*?c*»ml>«?r  1078,  p.779-781*. 


Mr..  I «*  .d  d»  pnr  If*  o;  Hrrmcil  raerf>  »voU«  r*r  ***«"*«  Arufard  •"  r*cr~*'  * ‘M' 
u.r.  dnmd  from  , at*y  . r— * I-""*  •"  ■*«  "*  r»*»  1™+  ' ~ <*  ^ ^ ^ 

M.ad  Nr.  Vnrt  area  m ■■-»■■■  nl  .m  hr..  faf"  »«  ‘l*e  hr..*,  a«H  ~ 

™,,te.  nrer.,...*  .<f  -hr  I .*t  bUad  hr-r  hr..*.  »-kr.  h,  <hr  m,  m ».  hr..  ' 

rtm  c ,.e  vr,„«.  wr  ..~d  re^-W  .hr  »h*<>  of  -hr  h*r  d da.  r-r  '«*•» 

t.p.wd  an*.  The  rave  may  he  ..fatal  nl  other  area.  ih.nn*h.«>  .hr  . o«n».» 
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RTBI.TOORAniY  ON  the  application  OF  FROMP  TITTY  . 
IffTTTopT  TN  M/ER  SYSTEM  RET  TARTTTTY  EVATIIATTr'N. 

TREE  Trorisaetion  on  Power  Apparatus  and  Systenr?, 
vol.  PAS-97,  no.  6,  Nov./l >r.  1978,  p.P?35-??li?. 

Ah.in.rt  - Thin  paper  preaent*  a hlM|ngr*phv  nfaelected 
paper*  on  the  subject  of  power  «v«trm  reliability  erahiatlon. 

It  Include*  material  which  h**  Keen  marie  available  follow- 
ing the  publication  of  the  Initial  "Bft»l|ocraphy  f>n  The  Appll- 
ratlon  Of  Probability  Method*  In  Power  Syatem  Reliability 
Erahiatlon.  " (IEEE  T ranaactlona  PAS-hl.  No.  S,  Mar. /Apr. 

1*71,  pp.  *4*1  - W>0.|  Keren.  1 publication*  omitted  from  the 
lattlal  bibliography  are  alao  Include..  In  thla  ertenah*. 
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Aschner,  Frits. 

Planninft  fundamentals  of  thermal  power 
plants  / F.  S.  Aschnsr.  — New  York  t 
Viler,  el978. 
xli,  738  p. 

"A  Related  Frees  book," 

Includes  hlhllosrsphlesl  references 
and  Index. 

ISBN  0-470-99356-1 

1,  Electric  oower-nlsnts.  I.  Title, 
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Offshore  and  under  ground  power  plants. 
Robert  Noyes,  Fd. 

N«.yes  Data  Corp.  1977. 
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ELECTRIC  POWER  ENGINEERING  - POWER  CYCLES 


.N»0  10*05 1 Westinghouse  Electric  Corp  Eddystune  Pa 
“"««£•  EVALUATION  OF  NO  VC  l POWER  CYCLE* 
INTEGRA  TED  WITH  GASIFICATION  PLANTS  F»«l  P#por, 

R W Foster  Pegg  and  h v Garland  Fab  1979  136  p 

(Contract  IPRI  Plot  990  31 

IEPRI  AF  10021  Aval'  NTIS  HC  A07/MF  AOI 

Thrae  basic  plant  configurations  were  studied  (!)  iha 
condensing  combined  cycle  which  includes  combustion  luibmes 
gas  expanders  and  condensing  steam  turbines  (21  the  single 
cycle  which  is  composed  o»  combustion  luibmes  and  uas 
e spenders  but  no  steam  turbines  and  (31  the  imncundensmg 
combined  cycle  which  utilises  combustion  luibmes  gas  expand 
era  and  a non  condensing  steam  tuibme  The  most  efficient  plant 
conliguiatmn  studied  included  a non  condensing  steam  tuibme 
■ a*  b*‘' hMI  '«•  emulated  lor  this  configuration  is 

' *lu/Kwh  qqi 


Brown  Boverl  Review,  vol.  65,  October  W8,  p.61.6-655. 

Comhmcd  fast  in  am  turbine  plants  or,  brewing  increax- 
'"[  ■ rommon  h'  reason  mainly  of  the  high  efficiencies 
The  contribution  presents  a rerim  0/  tin- arrangement  x which 
can  be  pros, Jed  Unlay,  and  of  tin-  attainable  outputs  and 
efficiencies. 


sinEi.  ^rcSrr^r 

C,C“ 

Paul  F Penko  1979  13  p ret.  Presemed  a.  Oo~d  Cycle 

srsrttr~ 

(Contract  EF  77  A 01  26741 

(NASA  TM  79249  OOE/NASA  2674  79/7  E 1591  Aw.a 
NTIS  HC  A02/MF  AOI  CSCl  I0A  * Av-' 

cycle* MHn'  J * P'*,,'~ft*ry  *"•**»•»  °»  '"-1  closed 

cycto  MHO  power  plants  ,s  presented  The  performance  of  three 

power  plants  with  diRer.ng  combustion  systems  were  compared 
The  combustion  systems  considered  war.  (1)  a direct  coal  fired 

t2);  desulfur  nation 

T “ gasifier  requiring  external  fuel  gas  cleanup  Power 
plant  efficiencies  (auxiliary  power  excluded)  were  44  5 43  and 
4 I percent  for  the  three  plants  respectively  R | s 


Brown  Bovtfrl  Ruvltw,  v 66* 

(S^etlMHuH)™  C®f""ED  SAS/S1E*  C,C1-ES 
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COH«»nTFP  CONTROL  OF  COMRINrO-CYCLF  POWF»  PLANTS. 

Robert  Ur am. 

IFrF  Spectrum,  v.lU,  no. 10,  Oct. 1977,  P- 36-Ul . 

Combined  cycle  power  planta  using  ga*  turbine  end 
steam  turbine  technology  have  a numlier  of  feature*  that 
make  them  attractive  to  the  electric  utility  industry— 
including  low  capital  investment  per  kilowatt  of  genera- 
tion; low  daily  operational  coat*;  and  capability  for  use 
as  a base- load  unit  as  well  as  a peaking  station,  with  very 
fast  start  capabilities.  And  there  is  increasing  interest  in 
future  use  of  low  energy  gas  from  coal  for  combined  cycle 
power  plants.  Since  this  gas  is  clean  burning,  some  air 
pollution  problem*  can  be  avoided  compared  with  power 
plants  dependent  on  coal-fired  steam  generation  by  it- 
aelf. 

TJ  Encrry  technology  handbook  : prepared  by  lb2 
1^3.9  npcclaliets  / Dou^lafl  M.  Conoldlne,  edltor- 

.E5U  ln-chief.  — New  York  : McGraw-Hill,  cl977. 

lfljU  p.  In  various  po^incs  j ill.  ; 2U  cm. 
Includes  index. 

POWER  TECHNOLOGY  TRENOS 

Com  rrtinn  Si/ stems — Slrom 

Steam  Generation  

Thermodynamics  of  Slram  Cycles  

Principles  of  Combustion  in  Steam  Generation  

Oil  and  Gas  Burners  

Coal- Burning  Systems  

Boilers  and  Associated  Equipment  

Controls  for  Fossil  Fuel/Steam  Energy  Conversion  

Steam  Turbine  Design  Trends  

Com  rrtinn  Si/tlrmt — Strom -Com  bination.  Got.  Diesel.  atul  Other 

Gasification  as  Basis  for  Combined-Cycle  Operations  

Coal  Gasification  for  Electric  Power  Generation  

Gas  ansi  Eapansion  Turbines  

Superconducting  Turbine  Generators 

Magnetnhydmdynamic  Generators  and  Thermionic  Converters  

Bail  Power  Systems  

Thermoelectric  Cooling  

Electric  Power 

Electric  Power  Production  and  Requirements  

Trends  in  Electric  Power  Transmission  

Trends  in  Technical  Use  of  Computer  Systems  in  the  Power  Industry 

E let  trie  Power  and  Energy  Measurement  

Dynamometers  and  Torque  Measurements  


Effluent  Syi'entt 

Wet  Sen.  bing  Pmresses— SO,  ami  NO,  Removal  Chemistry  9112 

Sulfur  D.nside  Recovery  (Well  man- lord  Process;  0-124 

Claus  Sulfur  Recovery  Units  and  Clans  Off  Gas  Treating  9--12S 

NO,  Control  by  Furnace  and  Burner  Design  9.YIS 

Methvlcyr Inpen tadienyl  Manganese  Tmnrbnnyl  Combustion  Improver  9 HO 

Utilising  Waste  Heat  from  Air  Compressors  s B-1SI 

Bio-Osidation  Process  Bedures  Water  Use  B-lSt 


9 17 
9 21 
9.14 
9 SO 
9-59 
991 
9-122 
a lai 

9ias 
9 171 
9-176 
9 202 
9209 
a 224 
9-242 

a 247 
9207 
9277 
9296 
9105 
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ELECTRIC  POWER  ENGINEERING  - SITING  AND  ENVIRONMENTAL  ASPECTS 


RISK  WITH  ENERGY  FROM  CONVENTIONAL  AND  NONCONVENTIONAL 

SOURCES,  by  Herbert  Inhaber. 

Science,  vol.  203,  no.  L382,  February  1979,  p.71-8-723* 

Summary  Risk  lo  human  health  was  comp ared  tor  hve  convantionaJ  and  six  non 
conventional  energy  systems  Tha  entire  cycle  k>  producing  energy  was  consid- 
ered. not  |ust  part  Vhe  most  important  conclusion  drawn  is  that  the  risk  lo  human 
health  Irom  nonconventional  sources  can  be  as  high  as.  or  even  higher  than,  that  ol 
conventional  sources  This  result  is  produced  only  when  the  risk  per  unit  energy  is 
considered,  rather  than  the  risk  per  solar  panel  or  windmill  The  risk  Irom  non- 
conventional  energy  sources  derives  Irom  the  large  amount  ol  material  and  labor 
needed,  along  with  their  backup  and  storage  requirements  Risk  evaluation  is  a rata 
lively  new  discipline,  and  therefore  the  results  presented  here  can  be  considered 
only  a beginning  However,  society  should  keep  relative  nak  m mmd  when  evaluating 
present  and  future  energy  sources 


THE  ENVIROIWENTAL  AND  PUBLIC  HEALTH  CONSEQUENCES  OF 
REPLACEMENT  ELECTRIC  in  SUPPLY. 

Richard  Wilson. 

Energy,  vol  4,  no  1,  February  1979,  81-86. 


'll  CHARACTERIZATION  AND  FORMATION  OF  SUBMICRON 

PARTICLES  IN  COAL-FIRED  PLANTS.  R.D.  Smith,  J.A. 
Campbell  and  K.K.  Nielson. 

Atmospheric  Environment,  vol  13,  no  5,  1979,  p.  607- * 
617. 

\l»Mt4il  Nuhiiik i«*t;  1 1.11  IK U v It  sttllllet'  !»**•«  jMihtH  • >1  t»ul  itNlil  iMNNI  ill  uul  liittl  MC4HI  |4aitl  - luu 
It  on  4 Ik  talks  .tilt  that  a.  lot  «l  an  ! iL  'i  nilh  init  i |*ttt<l  m Icitintil  uiimH  nut  ham  im  I«m  then  l«n  i.uMion 
I ltiiutn.ilaii.il.  -cs  usM|!  VKI  \\  an.f  INN  \ Itt  hnK|iK>  ait’ ic|m  tiitil  I*  h u|im.>miii4Ii  t>  (iH  (It  iim  tils  Im 
II > a «li  litnit  l»ti  lat pK  tiral  Itivtl  plains  llic  tiMKtiiiiainm.  i*l  ikim/nts  %**laiili/c*i  tlmiii*  ta*n»ln*sii.  a c 
unit  |k'|mU  111 14  1 1. 11 1 nit  m ibt  siiImiik  m»ii  M/t  ianjr»  uit«»iili.«.l  lln  lau-ti  i*.hIkU  si/t  ^ *t«cn  aiunstf  a; 
it  l.iii«Hislii|i  is  till  |Miln  k 1.  f a|'|»lit  St  .111111111'  ckt  linn  inn  inpiapiis  slum  ll»«  ut  mi.  tiai  |UI|»  n s ait  ali*«» 
ill Uih  iiioif  IriMiin^t’iK'niis  lit. Ill  laiL’i’i  Hta.li  |Ullit  It's  wink*  Si.ll  sli.miiif  iiltl.rkc  i*4  vm'f  suifi  C 
fill  H lln  if  ni  111  IM  \ slutlifs  VaiUMis  iiH*t  It. mi  Mi'  le  *i  k*i  malum  nl  siihmit  iihi  |Miinks  have  fv»f 
t«*n  I lit.  |4chhI  1 'Milh  an’  imnl  iiWMsinil  nidi  hmiiJlHin  nl  .uleim  un  |uili  l*>h  lb  hntl*ii|r  *1 

l.n^i  | ..1 . i»>  I « 1 tit  i«*  £4%  t.  k. »st  •timin'  1 a |*t.i  !•«  aiut|  '.•iL-'t.  I hi  tt  *4^11*41  urn  uni  • .*a«l«si  .alum  I 

\ nl.lllli.  • .1  • |.  III.  Ills  It  I |o|  HI  | Ml  lit  k -III  life  ll  I I Uplii  IVl.HI|‘«  III*  JIM  t «<l  (ill  ■ t|Ntb4t>Mil  IRltlll.l 

t«ml  Inul  |ilaiils  i\  jh «»1  jl*i»  tit  |n  iltli  ill  nil  tn»lli  ltm|n  laliMt*  aiul  a I.  •nni|ii»siliiH 


RIOASoAYS  FOR  ESTIMATING  HEALTH  HAZARDS  OF  NEW  ENERGY 
TECHNOLOGIES. 

Energy  and  Technology  Review,  Jan.  1979,  p. 16-23. 

We  are  developing  a number  of  bioassays  lo  determine  whether  the 
effluents  of  in  situ  shale-oil  and  coal-gas  recovery  processes  con- 
tain genetic  toxicants — substances  that  may  modify  the  genetic 
material  of  cells  and  thereby  cause  mutations  leading  to  cancer.  Our 
procedure  is  to  obtain  water  from  we  I s near  the  in  situ  experiments, 
concentrate  it,  fractionate  it  into  chemical  dosses,  and  test  each  frac- 
tion with  a series  of  bioassays.  In  this  series  of  tests,  we  use  bacteria  to 
l screen  the  substances  for  mutagenic  activity,  animal  cell-cultures  to 
cor\firm  th~  activity,  and  whole  animals  to  approximate  mutagenic  ac- 
tivity in  humans.  Results  to  date  indicate  that  these  bl oassays  are  sen- 
sitive enough  to  detect  small  amounts  of  potentially  hazardous  sub- 
stances In  dilute  effluents. 
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UTTL:  Temperature  measurement  of  cr>o1  Ing  Mater  discharged 
from  power  plants 

AUTM:  A/SCHOTT,  d R PAA  A/(Calspan  Coro  Buffalo. 

N Y I 

Photogrnmmctr Ic  Engineering  and  Pe-noto  Sotinlnq.  vol . 
AS.  June  | U79 , p 753-701.  Pese».rch  sponsored  ty  tha 
Nc«  York  State  Energy  Re-earrh  and  Development 
Anther i t y . 

MAjS:  / • A E P I A l PE CONf  IA I SS ANC E/ • I NF R Ap ED  SC ANNE Ri,  * POl LUT 1 ON 
MON  I TOPING/  •TEMPERATURE  ME  ASUPEMEN  1/  • TmE  PM,  L EOllUTlON 
/•WATER  PCI I.UT ION 

MINS:  / CALIBRATING/  COOLING  SYSTEMS/  EFf LUENTS/  1 NT  RAPED 
IMAGERY/  POWER  PLANES 

ADA:  SO 

ABS:  The  paper  discusses  nn  airborne  calibration  techniQuO 

for  a thermal  |p  scanner,  along  with  the  operlrental 
tost  program.  The  technique  'Hvo'nM  the  d»vcl*>»ment 
of  e model  relating  signal  at  tt»c  senior  ;o  thu 

surface  temperature  and  the  atmospheric  clfec'.s 
contributing  to  the  signal  at  the  sensor  It  is  shown 
how  the  rad'ant  energy  detected  by  the  senior  at 
alrcra't  altitudes  of  about  GOO  m is  not  only  a 
function  of  t emper  „ t ure  but  also  Is  functionally 
dependent  nn  atmospheric  and  background  terms  Ene 
calibration  technique  for  temperature  nca'yrrnent  of 
cooling  water  discharged  fron  pov.erp  I ant  s Is 
successfully  tested.  Future  efforts  In  this  tie'U  are 
reconmenued  to  be  directed  at  techniques  designed  to 
generate  thermal  maps  with  appropriate  corrections  at 
angles  away  from  the  vertical. 


ENERGY:  WHAT  ABOUT  THE  WASTE? 

M.  I.  Goldmnn 

Chemical  Engineer  ini;  Proi;reGS,  vol.  75,  no.  11, 
Nov.  1979,  PP»  69-69. 


14322  REGIONAL  POWER  PLANT  SITING  MODEL 


KF.Y  WORDS  Air  pollution.  Facilities  management.  Mathematical  models 
Power  plant  location:  Powerplnntv  Site  selection:  Water  resources 

ABSTRACT  A linear  programming  model  lor  Ion*  range  regional  power  plant  siting  is 
presented  Designed  for  use  in  energy  planning  studies  as  a bridge  between  energy 
scenarios  and  environmental  transport  models,  il  can  also  he  used  by  siting  agencies  lo 
analyze  alternative  siting  strategies  in  terms  of  cumulative  environmental  impacts  on  a 
region,  and  tn  assess  the  economic  penalties  associated  with  various  regulatory  strategies 
The  model  includes  consideration  of  air.  water,  and  land  use  conhaints.  and  is  applied  lo 
the  New  Tori  Power  Pool  in  a simulation  of  the  impact  of  various  air  pollution  control 
strategics 

REFERENCE  Meier.  Peter  M.  "Long  Range  Regional  Power  Plant  Siting  Model.” 
J,»im*l  of  the  Encrfv  Pittfon.  ASCF..  Vol  105.  No  F.YI.  Proe  Paper  14)22.  January. 
1974.  pp  i IT-1 35 


TWO  COAL  COMBUSTION  ALTERNATIVES:  REDUCING  POLL- 

UTION POTENTIAL.  D.  I.  Dykstra,  K.  J.  Shields. 

Coal  Processing  Techno Iojqt,  vol  5,  1979,  P*  1^1-1*»5. 


THE  ENVIRONMENTAL  AND  PUBLIC  HEA  TH  CONSEQUENCES  OF 
RE°LACEHENT  ELECTRIC  ITT  SUPPLY , } Richard  Wilson. 

Energy,  vol.  U,  no.  I,  Feb.  1979,  p. 81-87. 

A.**f*rt~TV  preN,m  by  envaonmeiMaiisti  ■ the  total  rawon mental  m*nct  of  aa 

elertncity  generating  pUrt  white  it  n gener.img  declivity  However,  a plant  is  part  of  a system  and 

I*  healed  m isolation  Provided  no  generating  sboetnge  develops,  almost  the  same  amount  of  eVetncWy  wiB 
he  generated  m any  caae  hot  in  different  ways  A It  hough  a good  earn  can  he  made  for  spend**  money  on 
dectricity  demand  instead  of  on  generating  capacity  Ihn  in  aot  wefl  dtscussrd  in  the  contest  of  an 
•"dividual  power  station 
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<m45 

KEY  WORDS  Air  quality  Mm4v4>;  Ambirnl  air  quality;  Control  lyitcmi,  I 

Emissions;  Energy  budget,  Energy  methods,  Federal  laws;  Public  health 

ABSTRACT:  The  current  national  energy  goals  are  to  increase  the  use  of  coal  and  nuclear 
fuel.,  thereby  decreasing  the  Nation's  dependence  on  foreign  ml,  and  also  increase 
conservation  activities  Solar  and  other  incshausiible  sources  of  energy  are  espected  to  be 
in  widespread  use  by  early  in  the  21st  century  The  Clear  Air  Act  Amendments  of  1977 
require  that  air  quality  regulations  for  sulfur  osidcs  and  particulate  matter  become  more 
stringent  and  below  tnc  level  that  scientiTic  evidence  indicates  is  necessary  to  protect 
public  health  and  welfare  In  order  to  achieve  both  environmental  and  energy  goals 
concurrently,  coal-fircd  generators  could  be  provided  with  a single  environmental  control 
that  would  be  more  effective  in  protecting  ambient  air  quality  than  multiple  individual 
controls.  An  electrically  driven  heat  pump  is  better  than  that  of  directly  Tired  oil  or  gas 
units 

REFERENCE  Ji meson.  Robert  M . and  Kane.  Robert,  "Are  Environmental  Regulations 
Attaining  a Realistic  Balance  among  Energy  and  Environmental  Goals,"  Journal  of  the 
Enuronmcnlal  Engineering  Co itkm.  ASCE.  Vol  10J.  No  EEl.  Proc.  Paper  143(9. 

; February,  1979.  pp  121-134 


LOW  LEVELS  EFFECT  OF  NIRTOGEN  OXIDES  EMITTED  BY 
POWER  STATION.  K.  Jacyszyn  and  W.  Lesiecki. 

Journal  of  Environmental  Science  and  Health, 
vol  A14,  no  6,  1979,  p.  519-527. 


NbO  10431  # Department  ol  Lnmgy  Washington  0 C Dm 
of  Technology  Assessments 

ENVIRONMENTAL  READINESS  Of  SMfRQINO  ENERGY 

TECHNOLOGIES  Summon?  Report 

Jon  1979  77  p 

(DOE/ERD  00221  Avail  NTIS  MC  A05/MF  A01 

The  principal  conclusions  of  I ha  21  Environmental  Readmes* 
Documents  which  assessed  24  technologies  are  presented  Seven 
technologies  were  fudged  to  have  minimal  environmental 
constraints  Four  ere  solar  technologies  The  minimally  constrained 
technologies  nevertheless  have  some  potential  environment jl 
health  end  safety  problems  which  will  require  careful  manege 
ment  Eleven  technologies  many  of  which  ere  high  technology 
systems  with  greet  promise  for  meeting  the  Nation  % energy 
needs  wet#  fudged  to  have  moderate  environmental  constraints 

The  moderately  constrained  technologies  ere  with  few  exceptions 
m the  predemonst ration  stage  with  demonstration  end  environ 
mental  *eedmess  likely  to  be  achieved  by  1990  1990  Six 
technologies  enhanced  oil  recovery  (micellar  polymer  I hy  dr  other 
me!  coal  gasification  coal  liquefaction  diesel  cogeneration  end 
in  situ  oil  shale  were  fudged  to  have  significant  environmental 
constraints  that  will  require  extensive  environmental  research  end 
development  before  they  can  be  widely  used  or  before  they  can 
be  deployed  m some  environmentally  sensitive  areas  DOE 
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Ocanogtaphre  lmciluc«m 

Th.  pcwnlnl  imctr  hat  eh.  primary  obfpctrt.  tn  ptovutr  a 
ci*at  and  meaning ful  prctur.  of  eh.  marry  ittum.  rarftrrh  remit  critical 
Public  evaluation.  by  cbaiar  fencing  th.  envuonmental  pcobhrmt 
attnr.jl.fi  with  conttrurtron  and  operation  of  mrrfy  far.l.net  in  th. 
coattal  corr..  and  by  dncnbmg  tom.  alt.mptt  at  toivrng'  ih»m 
Attrition  It  given  to  orl  and  etectnc.lv  tyttemt  tine  they  provide 
by  far,  th.  mott  important  and  pol.til.ally  tertout  diced  mrunn 
rental  .mpot.iiont  on  th.  cnatral  con*  Th*  rrma  thonrt  that  th* 
coattal  i*o  out  of  th.  U S.  at.  i.lal.vHy  rare,  brofo^calty  important, 
and  vulneiabl*  to  anthropogenic  pmtinhat.on  Th.  coattal  cm  hat 
b**n  and  mil  prohabty  continue  to  be  important  in  the  mduttnal 
ri*v Hnpm.nl  of  the  nation  The  placement  of  energy  faril.tiet  Her. 
generate!  environmental  impartt  and  ere  atm  conflict!  m the  ut.l.ra 
fion  of  th.  U S coattal  revourret  G R 
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Environ mt nt ai  Impacts  of  Industrial  Enfrcjy  Systtms 
in  the  Coastal  Zone  Charles  A.  S.  Hall.  Robert  Howanh. 

Brrnen  Moore.  III.  and  Charles  J.  Vorirsmarty  395 
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A/9  14/21  Enwgy  itchnolufWl  And  ruluril  tnvnonm«nts 

1h«  iMtch  lot  compatibility  J Hwte  wtd  A i^ttiy  iCjlituimj. 
Ufnrctuty  BeikHey.  C^ltf  I In  Anno*!  itvir*  of  rnnyy  Volume  3 
I A/9  14/18  03  44)  P*lo  Alto  CaIiI  . Annual  Revwwv.  Inc.  19/8  p 
101  146  123  tcK 

An  iiive^!it)4lion  it  conducted  inptdmg  the  impact  nthich 
1*  event  end  lutuie  energy  activities  will  have  upon  ecosystems  An 
oveiview  of  the  ma|u«  energy  activities  is  presented,  tefcmy  into 
account  hydiopuvei.  solar  %i  ace  he*  ting  and  cooling,  biomass 
cunveisiori.  wmd  conversion.  I lie  sole*  cential  receivei  system  ocean 
thrimel  conversion.  grotherm*!  conversion,  surface  owning  of  coal, 
deep  mining  ot  coal,  the  rooting  irt|uiiemeiits  of  etectnc  generating 
plants  Hie  comtiustiori  ol  fossil  lueH  petiuleum  hi  the  envuonment. 
It*  nocleei  fuel  cycle,  oil  shale  mining  end  conveision.  energy 
conveisujn  and  cross  technolngy  companions  It  is  found  that  (he 
venous  energy  sources  eivl  technolo^es  dittei  gieafly  m tlie  type  and 
drgire  of  ecological  nsk  they  pose  to  nature  and  to  society  The  sol  a* 
technologies,  with  some  impuitant  exceptions,  are  lelalively  benign 
Olliers  such  as  od  shale  and  coal  conveision  to  synthetic  fuels  and 
hydiorfer  tnc  powei  can  generate  quite  serious  imperts  on  #co 
systems  G R 


A RATIONAL  APPROACH  TO  POWER  PLANT  SITING,  by 
Francis  H.  Cummings,  and  Peter  B.  Clark. 

IEEE  Spectrum,  vol.  15,  no.  12,  December  1978, 

p.  1*8-52. 

A technique  that  integrates  economic,  environmental,  and 
site-specific  data  could  result  in  better  decisions 
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AICnE  Syjiposlua  Series,  v 74,  1978 

no. 175, 

CONTROL  AND  DISPERSION  OF  AIR  POLLUTANTS:  EJVHASIS 
OR  N0X  AND  PARTKUATE  EMISSIONS.  R L,  Byers,  D H 
Crojer  &nd  Uinlcii  Llctit,  ads.  (Selected  pepers 
troa  1976  AICNE  Nestings  held  Kanses  City*  ho. * 

Awl ci* tic  City*  N.J,  end  Chicago,  II!.) 

Aetiritcn  ir.a  tl  tut*  of  Chemical 
Engine  rs 


ENERGY  RESOURCE  DEVELOPMENT:  THE  MONITORING 

COMPONENTS 

George  B.  Morgan 

Environmental  Science  & Technology 
Voi.  12,  no. 1 , January  1978, 
p.  34-43. 


At  the  same  time  that  this  nation  is  developing  its  coal 
resources  in  the  western  part  of  the  U.S..  it  is  developing  air 
A water  instrumentation  and  monitoring  techniques  to 
ensure  adequate  surveillance  and  safeguards  protect  ice  of 
health  and  welfare.  George  Morgan,  director  of  the  EPA 
Environmental  Monitoring  and  Surveillance  Laboratory , 
tells  LS&l  readers  of  the  activities  of eight  different 
federal  agencies  to  determine  the  source,  the  transport,  and 
fate  of  environmental  pollutants. 


lJWCl*SS«f  .t0C00CUMtNTCATtG0,,V  ^ 7#/00'«> 

--  s:  sai't.ssisr 

Commission.  Australia)  necincity 

In:  International  Clean  Air  Conference.  Brisbane 

!*•  "**  ,5'9-  ,97°-  fcocaoump,.  |A79  1 7226 

“-JS  OueilTV/*Eiicietc  i>u*fi»  plants/* 

pollution  con  hoi  /•  poi  lot  ion  knii  ichim;  ' 

S:  d„S.T?SPMEB‘C  c,hCi»iATiGN,  ausihaua/  g»ou.o  stations/ 

ABA:  0.J. 

ABS:  Pollution  control  legislation  adopted  in  tn«  Unl,oa 

Jlatcs  and  western  Europe  Is  aaaau.cd  in  an  e#foi  t to 
provlo.  I nciiiMry  .1  |h  .Morwtlon  «...  pollution  L„Iol 

Ks  raV?,V  Z'°  fch,cr*  ■"«*»  be  adopted  m 

Australia.  Short- term  a/icrntrat  l,.i,s  are  bc-cominu 

'"r>orlan*  because  nf  t be  ,bcrt  ter^ 
standards  being  promulgated.  and  it  can  be  «. peered 
that  «t>nl  to.-ing  system'.  Capable  of  real-time 
measurements  mill  lino  increasing  use  In  Australia 
Certain  air  pollution  proolcms  based  on  try*  long  . ,.*rQ. 
transport  ot  emissions  require  measure, ran t s , ^ ? g* 

« ..... ... ’ ■,o* 

Inv.slig.i.o  t,,rown  . coop.r.t  I v.  wro.cn^bv  . 
number  of  organize! Ions . ^ c oy  * 
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MATER  «»•■«»  MJN™,rs^AT10ML 
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.June  12-16.1^78). 

Intonation*!  Elocution  on 
Mnt^r  roliutlon  Roieercti 

Intamatiwoo!  CMifjrjMS- 

yat«r  Pollution  R*,# 

T -V  J Chu  P A Krrnltl  «r«1  *01  WaMrwstH  control  trchoolo*. 

R J Hiitnr  P"*"  PUnl' 

Tho  Tennessee  Valley  Authority  ho-,  t—n  mr-iitnrft*  rt.rfoor  wntfr  difseh*rre« 
from  u8  1?  cwil-nred  power  plant*  rit.ro  inGr.  The  first  dirchArr-.  to  be 
wonlto-od  wore  the  effluents  from  nr.h  settlln*  rondo.  Thon,  .lisehnrrea 
fron  other  source*  (e.*.,  boilor  blowlown.  -hcmicnl  clennin*  vnr.to*,  mol 
rllo  d*-ninsrc , conlin*  tower  blow.1-.wn,  nnd  rot  ncruM.-r  wastes)  wro 
included  in  this  monitorin*.  rnmples  from  these  dischnrpes  wore  nimly«*l 
for  about  10  parameters  inelurUn*  trace  motaln.  Several  contaminants  in 
there  disehsrres,  unless  treated,  tntv  have  potential  for  cnu-.ine  adverse 
environmental  effects.  The  characteristics  of  these  discharges  nr- 
deiinoated.  The  wastewater  treatment,  includino  water  recycle  animat, 
for  redticin*  pollutanta  contained  in  waste  streams  are  evaluated  n nr'  er 
tr  confom  with  the  current  anl  future  restrictions.  An  inexpensive  con- 
trol technolorv  for  treat in*  several  power  plant  waste  streams  Is  the 
combined  treatment  with  ash  pond  water.  The  advanta*-  of  thin  combined 
treatment  process  is  the  overall  simplicity  and  low  cost  an  compared  to 
drv  disposal  of  ashes  and  treatment  of  individual  waste  streams, 
metals  leachin*  from  the  ash  disposal  Pond  into  th~  *-ound  water  are 
htrh  in  concentrations;  but  due  to  low  re,«e,MlMv  rates,  the  masn  flow 
of  metals  in  the  surface  di-charre  i-  mueh  r-»er  then  that  throurh 

ground  wat"r  len-bin*. 
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STRATEGY  FOR  THr  SITING  Of  flrGrRIC  f NFRGV 

T*GILITTr'-.. 

Jeffrey  **.  Richetto 

f,u,»Hc  Utilities  Fortniqhtly,  Mol.  101,  No. 

n,  June  n?n,  p.  27-13 

\ ,.,^,-.1  »*(  rd.ee.  f I-  M(.  *r.l  ...  il.r  »I.hm  < *«« ' ■»« 
rtr.  tin  |M.«r.  *• m i i.hh.  |4..m« 


VasiS  fO*  1SVJE  9 PAOt  1.46  CAI>(J>*>t  73 
7B/IO,CO  15  PAGES  U*. Cl  ASS . f I € 0 OOCir.T  1.1 
r.r.P'>s.*l  of  power  plant  waste* 

a/jonfs.  j w 

Cow  • -o*. mental  protect  • <«n  Ag»r.Cy.  9"«-eaTt.  Irl.tiw  Ip 
Parh.  N.C  CSS:  I I «Ktu'.  t r I a • tl».  Irjinv*  lAl  lfrsr«rcd 
lab  I AvAfl  tlTI<  SAP  HI  A !>/*»»  AOS 
Jo  HutoeAt  l.m  Indie  I.  '«•>  |n<..  Energy  Invlionwnl  3 

p 275-289  tSCC  NT9  lb  S2  P9-.»2. 

/•UtCIPIC  POWER  P|  AfllS/’tliVIBONUtN*  ROl  MU  Ion/ 
IlirUSTBlAl  MAST  I S/'  WASTE  lilSIOSAl 
/ AIB  POllllllOtl.  CHEMICAL  ANMvSIS/  CfT.TPfM  |C>*4 
PRODUCTS/  COST  ESTIMATES/  IRVStAI  ;•».>■<:*.  M'tlOIlnN 
CONTROL/  B| GUI  AT  IONS/  W A T l B IOHITION 
r.  v. 

Ter  qrneratlon  nod  disposal  ».f  s-.lirt  hia'i-.  i rn>V rd 
b\  rower  plants  is  entrusted  A »«,  — «r;  n*  cfl.rot 
gu  ...e  1 1 nes  an  I «tard..rd'  for  «.*r»  «li”  tf  r |,ivt 
pl.i"*  ash  p.r.lr.  Is  (linn.  Stete  i(gi  latum  r.  .1  ,i  .a  ta 
and  »a*er  prog,  ,-m  are  also  d SCW.SSd.  «Mh  a tjtle  of 
projects  for  tee  program  provide.'  Tee  physical  a 'XI 
ream. cal  properties  of  flue  oas  clean. ng  wastes  art 
briefly  described  Est  mating  cost  (eviction  •*  also 
di sr  ussed 


79AI7219  ISSUE  5 PAGE  79;  CATEGORY  3l  TB/OO/OO 
19  PAGES  UNCIASSIEIIO  DOCUS'ENT 

Advanced  emissions  control  and  test  facility  of  tbe 
Electric  Pew r Research  Institute 
A/TASSICMEB.  0 J. ; R/SPINCIP.  H.  W . Ill  PAA 
A/| Flee  trie  Power  Research  Inst  I lute.  Pa *o  Alto 
Calif. I:  B/IWestern  Precipitation  Corp  , to-.  Angelas. 

Cal l f . I 

In:  Inter oat  I ona I Clean  Air  Conference.  Brisbane. 
Australia.  V«y  15-19.  1976.  Proceedings.  (A79-I7226 
05-451  Ann  Arbor.  Mich..  Ann  Arbor  Science  Publishers. 
Inc..  19711.  p.  499  4R6  Research  supported  by  tbe 
Electric  Prwer  Besea.ch  Institute 

/•AIR  POllUl I ON/*  Cl  EC  TR 1C  poet*  PI  AST 5/ * E WHAUST  GASES 
/ • POL IU T 1 0*4  CONTROL/.  Pt.EC  I P I T At OBS/ ‘SMOKE  ABATCMrsT/* 
TESt  fArilttlES 

/ CIUN  ENVRC.V,  LUM  COLLECTORS/  rfllUtNfi/  rtUE'./ 

nitikoen  oxi oe'/  ytiUR  OTircs 

M l 

A facility  f<*«  •*stt"iQ  t'evlres  that  rnv.it 
par t 'culates.  SO/.  an»l  NO,  Is  di  i'.r  Ibed.  and 
pretiaxnary  results  for  a two  stage  precipitator  are 
rep->.  ted  If  f at  I It  t • . wh  let.  ut  I I i res  bo . i er  f lue  • oes 
side  streams,  (..m  lest  iL-vlr«T  at  flows  f.om  I to  20 
cu  e>/rec.  Oata  »«»  all  proce«s  paeamot er s are  anaiy/md 
and  displayed  in  real  time  I he  tested  r- ec Ipl tatnr 
which  Is  described,  uses  a h i g/i  - Int  ensl  t y lonlje- 
array  followed  by  fou'  conventional  collector  fields 
Ccr.ma  V - I cha*  ac  ter  i st  ice  are  reported. 
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UTTl;  transport  of  S02  In  power  plant  plu<i«s  * Day  and  night 
AUIH:  A/SMI IH.  T B.;  8/ BLUMENTMAL . 0 L ; C/ANOtRSON.  J. 

A . D/VANOERPOl.  A H.  PAA  0/ I Meteor O I ogy 
Research.  Inc..  A 1 1 a (Jen  a . Calif  ) 

! Internal  tonal  Sympus I um  on  Sulfur  In  the  Atmosphere. 
Dubrovnik,  Yugoslavia.  Sept.  7- *4.  1977  I Atmospheric 
Environment,  vol.  12.  no.  1-3.  1978.  p 605-611. 
Research  supported  by  the  U.S  Environmental 
Protection  Agency. 

MAJS:  /*Alk  POLLUTION/* ATMOSPHERIC  01FFUSI0N/*ElECTRlC  POMfR 
PLAfUS/  •PLUMES/ ‘SULFUR  DIOAlDfS 
MINS;  / DlhNNAL  VARIATIONS/  POLLUTION  MONITORING/  ST 

LOUIS  hANSAS  CITY  CORRIDOR  (MOI/  TRAJECTORY  ANALYSIS/ 
WIND  PROf I LES 
ABA:  ( Author | 

ABS:  The  long-range  transport  of  S02  and  other  pollutants 

emit  led  From  llie  Jib  in  stack  o*  a 2COO-Ma  coal -fired 
povei  plant  has  been  doc umenteO  during  both  day  and 
night  sun..ner  Conditions  Aircraft  measurements  anj 
trajectory  analyses  showed  that  S02  emitted  during  the 
late  morning  hours  of  one  day  underwent  rapid  mining 
near  the  plant  Once  mixed  through  the  mixing  layer, 
the  plume  maintained  Its  identity.  In  the  evening,  a 
Surface  radial  Lon  Inversion  formed.  thermally  driven 
mixing  ceased,  and  the  lapse  rate  aloft  became  more 
stable.  Although  winds  less  than  4 m/s  existed  at  the 
surface,  the  winds  were  8 15  m/s  for  most  of  tns 
night  S02  emitted  during  the  day  became  decoupled 
from  the  qround  and  was  shown  to  be  transported  more 
than  300  km  by  midnight  In  the  high  wind- speed  region 
aloft.  The  502  emitted  at  night  remained  decoupled 
from  the  ground  and  experienced  much  less  dilution.  At 
75  km  In  the  n I gh  t - em  1 1 ted  pi  J>«.  the  peart  S02 
concentration  was  greater  than  0 85  ppm  Th#  stable 
night  regime  Is  Important  for  the  long-range  transport 
of  sulfur  compounds  in  the  air. 

79A!59?2  ISSUE  4 PAGE  663  CATEGORY  45  78/00/00 

fe  P Al.f  S UNCI  ASS  If  I E0  LiOCuMl  Nt 
UTTL  Coal  based  electricity  and  air  pollution  control  * A 
case  for  solvent  refined  coal 
AUTM:  A/HARRISON  W.  B. 

In:  Energy  technology  V Challenges  to  technology. 
Proceedings  of  the  fifth  Conference.  Washington.  DC.. 
February  27  March  1.  1978  (A79-I5B79  04  44 ) 

Washington.  D.C..  Government  Institutes.  Inc..  1978. 
p.  1002-1007. 

MAJS  /‘AIR  POLLUJION/'COAL  L I OUE F ACT  I ON/ 'COAL  UTILIZATION/* 
COMIklSl ION  PRoGdC  TS/ ‘ELECTRIC  POwlR  PL  AN! S/ • ENERGY 
TECHNOLOGY/ * POL  LUT I ON  CONTROL/* SOLVENT  EXTRACTION 
MINS  / FLUIDIZED  BED  PROCESSORS/  REI INING/  SULFUR  DIOAIOES/ 
TECHNOLOGY  ASScSSMLN! 
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UTTl:  Elemental  particle  »!'*  emissions  from  coal-fired 
power  plants  - Use  of  an  inertial  cascade  impactor 

AUIH;  A/ONDUV . J M..  B.RAgAINI.  R.  C. J C/BIERMANN.  A H. 
PAA.  C/(Cal Ifornta.  University.  Livermore.  Calif  I 
Atm>>- pher  Ic  Environment,  vol.  12.  no.  5.  1978.  p 
1175- 1185. 

MAjS:  /*AIR  PQl LU11 0N/*C0Al / ‘COMBUST ION  PRODUCTS/’PARTIClE 
EMISSION/ 'PAR I IClC  SIZE  01 STR IBUT ION/ • POWER  PLANTS 

4|hS:  / CHLMiCAl  COMPOSITION/  ELECTRON  MICROSCOPY/  ERROR 
ANALYSIS/  MASS  Ul SI R 1 6U T I ON/  NCUIRON  ACTIVATION 
ANALYSIS/  PARTICLE  DENSITY  (CONCENTRATION)/  PARTICLE 
OlfrUSlON/  PARTICLE  MASS/  SIZE  DETERMINATION/  TABLES 
(DATA) 

ABA;  M.l. 

ABS:  Coal-fly-ash  particles  collected  on  coated  end 

uncoated  Impaction  Substrates  were  analyzed  by 
scanning  electron  microscope  technique*  in  combination 
with  Instrunk'iii a 1 neutron  activation  analytls  to 
verity  the  si/i.  and  el  •men! a I com|K>sition  of 
collected  pai  tides  Ihe  results  ware  used  lo  t .flMI* 
the  s i i,n i f i cen<  e of  bcxntce  ot  f and  reenl re  i nmenl  •into 
back  up  filter;,  anu  to  evalude  wall  a. id  Interstage 
losses  for  Ihe  University  of  Washington  Pk  |||  Source 
lest  Cascade  Impactor.  Par  tides  ware  analysed  <or  a 
total  of  39  elements  Character  1st lc»  of  particles 
collected  downstream  from  an  electrostatic 
precipitator  and  of  particles  collectej  on  back  up 
filter*,  arc  oescritea  wall  and  inlvrsl^gt-  losses  of 
most  elements  were  estimated  to  be  about  4<.x  mass. 

A wet  scrubber  and  coated  impaction  substrates  did  not 
greatly  reduce  bounce  off  end  reentrainment  uf  small 
eel  par  titles 

79N2  675#  ISSUE  20  PAGE  2699  CATEGORY  44  RP Te . 

PB  204270/4  WnrI  BblL-H.  *79  05796  OWRT • A -062  - ALAI  I ) 
79/03/00  33  PAGES  U-NbL  ASSI  f 1 1 0 L CUMEM 

/f TL  The  effect  of  cater  pollution  control  regulations  on 

the  cost  of  production  of  electric  power  TLSP:  Final 
Repur t 

AUTM:  A/DEYAK.  T.  A.;  B/LlNK.  A.  N 

CORP:  Auburn  Univ.,  Ala.  CSS:  (Watar  Resources  Researcn 
Inal. I AVAIL  NTIS  SAP:  HC  A03/MF  *01 

ABA : GRA 

Aes:  The  impact  of  water  pollution  control  regnlal ic-s. 

Such  aS  those  C*utllrteU  in  1972  *nPCA  Am.-nr1*  crit  % «hi 
production  costs  In  the-  electric  utility  tr  akr.tr  y a<*e 
cxamrtteu.  the  use  of  water  by  electr  ic  utilities,  and 
the  try  act  thxt  water  r • >ju  I a i ions  will  h.rv»  t h-  n,} 

uses  are  discussed  Hie  pi(<duCtlon  proc.cs  of  e reef  r 1C 
utilities  IS  discussed,  and  «•  cost  fund  "on  f rum  a 
cross  section  sampler  of  utility  plants  for  the  year- 
1973  Is  empirically  estimated  It  is  this  cc-.» 

♦ unction  which  allrws  trie  evaluation  the  tap^d  of 
Increated  regulation  on  the  cost  of  prraiuct  i.ai . 
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UTTL:  SuIGjp  control  In  coal  f I red  power  plants  • A 
probnOI  I I st  ic  rpprcach  to  po  Icy  analysis 
AUTH:  A /MORGAN.  M.  G.;  P/RISH.  W R ; C/VORPlS.  S.  C.; 

O'MEIER.  A.  K.  PAA:  0/1  Car  r.eg  Ip  • Mellon  University. 
Pittsburgh.  Pa . I . C/I  Orookh,-*ven  National  laboratory. 
Upton.  N.V.);  D/I C a I I form  a . University.  Berkeley 
Cal  I f . I 

Air  Pollution  Control  Assoc Irt ton.  Journal,  vol.  20. 
Oct  1978.  P 993-997.  Rese.irch  support  i*«l  by  the 
Allred  P Sloan  foundation.  UPc  Corn.,  and  EK0A 
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PtANTS/’POllU! ION  CONTROl/'RIMOVAl/SUllUR  DIOXIDES 
MINS:  / COST  ANALYSIS/  INDUSTRIAL  kASIFS/  MORTALITY/ 
PENNSYLVANIA 
ABA:  SO. 

ABS:  Economists  have  long  argued  that  the  opt -mi  m level  of 

sulfur  pollution  control  tor  a coal-flreil  fewer  plant 
Is  that  level  which  minimize*.  the  sum  ol  sccict.i’ 
costs  and  pollution  control  costs.  A probob 1 1 1 si Ic 
analytical  technique  Is  described  for  nuffit • tat  I ve 
charac  ter  I /at  Ion  of  uncprtalrty  In  e-v  t i m.i  I I ng  both 
costs  relative  to  a hypothetical  t000-M*le  plant 
located  near  Pittsburgh.  Pennsylvania  I lie  objective 
Is  to  use  subjective  mortality  estimates  for 
developing  an  estimate  of  the  level  to  which  suitor 
emissions  from  coal -fired  power  plants  should  be 
controlled,  the  analysis  ton*.lde>s  only  mortality 
effects  within  a range  of  80  km  from  tne  plant.  Local 
morbidity  effects,  material  car.ace  and  other  direct 
economic  losses,  mortality  and  morbldi t y effects  from 
long-range  transport,  and  esthetic  and  ecological 
effects  are  neglected  Hence . any  conclusions  about 
appropriate  control  levels  drawn  iron  the  results 
obtaln.-d  must  be  Interpreted  as  providing  a 
lower-bound  estimate  of  the  true  optimal  level  of 
control.  Implications  are  discussed  for  pci  icy  based 
on  alternative  sets  of  values  anti  assumptions. 
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AHA:  O.Y. 

ABS:  As  a significant  energy  supplier,  consumer  of  priory 

fuels,  and  producer  of  wastes  and  emission  to  air. 
water,  and  lard,  the  electric  utility  Industry  throve* 
its  investment  and  operating  decisions  Influence  the 
national  economy  and  the  env  I ronaien  t . In  turn,  utility 
decisions  are  Influenced  by  various  factors: 
government  energy  and  envl rommnta I policies,  economic 
conditions,  and  technological  const  derat  ions.  A 
framework  for  assessing  In  an  Integrated  amnner  the 
tmoact  of  these  factors  on  the  future  investment  and 
co-rating  decisions  made  ty  utility  flras  was 
developed  a * *o  .s  discussed. 
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ABS.  An^e^pl  anat  ion  tor  the  e»tcv..  .•»<«>*  that  has >'*•*" 
repoet*  d in  some  pceer  plar.t  P'ur  cs  la  p*  Of**-'  9. 
according  to  »MCh  the  tofmailon  of  *kh*i-  wunt  n 
piunes  is  consistent  sith  cciv.nt'on.l  etcha*.  sen.  ot 
atmospheric  chemistry.  Pot  M*bje*  . «•«■****" 
MmoiP'-rrK  conditions.  £*'*’■  cot  W-tic  by 

alrcrail  on  tne  average  o.om  Irtno.  »r.  - I U '«  »• 
t he  aM.lent  an  as  a food  ion  of  pli»e  age  The 
photochcmi  str  / ot  the  background  a I r *as 
too  average  NO*  ano  SOS  corcent rat  ions  ot  fr  u*e  were 
Introduced  into  the  reccing  background  lh.s 
simulation  yielded  a prediction  of  M-ceas G3,  { ' ?* 

tn  accord  -ith  observed  date  For  a-caws  03  forma  ion 
It  app*  are  that  conditions  must  be  opti-el  tor  ntanee 
photochemical  activity,  eng  the  piu»e  must  remain 
Intact . 
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F0GSIL  FUEL:  FUTURE  SHOCK? 

John  Gribbin 

New  Scientist,  Vol.  79,  No.  1117,  August  24, 
1978,  p.  541-543. 

Dr  John  Gribbin  The  impart  of  carbon  dioxide  from 

it  a researcher  ia  the  burning  fossil  fuel  on  the  rlimair 

Science  Policy  of  the  Earth  has  become  a major 

Research  Unit,  ibr  focus  of  scientific  attention,  with 

University  of  Susses  ,h<>  palliation  of  a US  National 

Academy  of  Sciences  report  Energy 
and  Climate  ( see  New  Scientist,  vol  75.  p 211 ) last  year  and 
papers  appearing  almost  weekly  in  the  * oalist  journals 

Put  at  its  simplest,  the  argument  holds  tnat  burning  tossil 
fuels  (oil,  coal,  and  gas)  release*  carbon  dioxide  into 
the  atmosphere;  carbon  dioxide,  through  the  "greenhouse 
effect",  warms  the  surface  of  the  Earth  by  retaining  heat 
that  would  otherwise  escape  from  the  lower  atmosphere  If 
the  argument  is  valid,  we  must  ask  how  much  fossil  fuel 
can  we  burn  before  a long  last  mg  and  damaging  climate 
shift  become*  established? 
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BlANTS/*ENV!SOrf.MENTAl  ENGINE  I R| NO/ ■ POllUT ION  UAItHOl/* 
TECHNOLOGY  'SSESSMENt 

MINS:  / AERO'-OLS  I.OAL  Utltl/AtlON,  OESUl  fU3  I 7 INC  / fltCTPIC 
POKFR  SUPPl.tS/  ELECTBOST/’IL  PK| C I»I TATORS/  I **‘AUST 
GASES/  FLUID  FILTERS/  MTRCoFN  OMOES/  StBteilfRS/ 
SULFUR  DIOXIDES 
M l. 

th«  paper  describes  the  current  state  of  the  art  for 
S02 . NO«.  aryi  particulate  control  technology  and  the 
Impacts  of  their  application  I I me/ 1 1 meat one 
scrubbing.  the  most  widely  applied  flue  gai 
desu I fur  1 /a 1 1 on  process.  Is  discussed,  and  double 
alkali  scrubbing  systems  and  recover  systems  are  also 
considered  lists  of  users  of  there  desul fur  I rat l on 
techniques  are  provided  Combustion  modification 
procedures  utilized  to  repute  NO«  are  examined  with 
attention  to  load  reduction.  e»ce -s  air.  biased 
firing,  fiue  gas  recirculation,  ant?  Ourner 
modi  I lent  Ions . Particulate  control  techniques  that 
mlgi:»  supersede  e lec  t rr.st  a t lr  precipitators  are 
described,  these  include  the  use  cl  a hi gh- lotens I t v 
Ionizer  as  a preehirger  to  the  precipitator,  chemical 
additives  Injected  tu  reduce  the  resistivity  of  fly 
ssh.  hot -side  precipitators  to  ameliorate  ash 
resistivity  problems.  baQhouses  w'th  special  coatad 
fabric  filter*,  and  wet  scrubbers. 
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ABS'  The  physical  tnd  chemical  clnr»ct*rl>  lit  s C*  effluent* 
from  the  Stacks  of  a fostll-fiel  energy  si  sin  r ■ r|»ikl 
on  ">uree  anc  fuel  va>  laities  An  lave*'  'n-’l  Im  ■*. 
conducted  concerning  I he  potential  llgni  Mi  e.<  r «»•  the 
more  Important  of  these  variables  In  the 
transformation  of  effluents  «*urlng  the  tiki  •imi''  from 
the  source.  Coroared  to  emissions  f rrm  a'l 
total  estimated  emissions  Trim  fuel  corpus  I I., o ' or 
electricity  generation  account  f or  appro*  la-ate  ly  i'  of 
|i»  carbon  monrulde.  25*  of  the  ta.'l  icuiatrs.  6 IS  uf 
the  sulfur  Onions.  251  n*  the  nltrog-n  o»  and  ‘•L 

of  the  hydrur  srben?  the  high  density  of  rlh  tr>c 
power  plants  In  the  fast  Of  • he  LI  S rnml t»lr.«-d  with 
hioh  emissions  from  urban  anti  lrrii.tr  I it  Mur  res 
the  wblespread  ccccrrenre  of  Potent lal'y  Ptytot'.ic 
levels  Of  combinations  of  pollutants  par  l leu  l.»r  I y 
likely  within  this  region  Attention  qiytn  t«» 

Source  related  emission  trends  the  sp.*t«el 
distribution  of  sources,  reg'onel  mete*iro*ogica! 
factors  affecting  pollu'ant  tr»niport,  aod  chemical 
characteristic*  affecting  pollutant  trenapert 
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International  Conference  rn  rvherneti.es 
and  Society,  I'&shirrrtm,  D.C.,  1977. 

rrocnerHnaj*  / srmsrrnd  by:  IJTF  System, 
'inn  and  Cybernetics  Society  with  the  ormro- 
tion  of:  ODllene  of  Pnrs  imn  Pathnlcnists 
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.G71*  Greater  Los  Angeles  Area  &iergy  Symposium: 

1977  Tunsdny,  April  26,  1977  ...  Los  Angles, 

tnvl ronaentsl  titm.rnu  of  S«v  Foasll  Energy  T-tchnologles 
for  Electric  Utilities 

Kenneth  J.  Meitner,  TRW  Energy  Syetema  Croup  12/ 

Evaluation  of  Socltl  end  Economic  Effects  of  Energy  Facility, 
Conatructlon  and  Operation. 

Michael  M.  Waklln,  bechtel  Power  Corp. 

Brent  P.  Sherefy,  Bechtel  Corp.  12S 

Model  Ing  the  Inpact  of  Air  Polutlon  Control  Strategies 
Gegory  J.  Melee,  Environmental  Quality  Let jretory , 

California  Inatitute  cf  Technology  12S 
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ABS;  The  paper  derives  e.pllclt  aia themat lea  I relationships 
for  determining  t he  critical  wind  speeds  iesponsible 
for  the  peak  groend  level  c«-nccnlr„t  Ions  of  e*r 
pollutants  released  from  tall  slacks.  Basic  equations 
f or  p I uee  r I so  Hr -d  d I f f * *s  i on  ar  r so  I ved  f or  a I I 
atmospheric  Stability  Condi  lions  o* eluding  trapping 
and  fumigation  conditions,  and  the  functional 
relal lorships  for  critical  Mind  speeds  are  obtained  In 
terms  of  meteorological  and  slack  design  parameters. 
Numerical  values  for  critical  Mind  -peeds  normalized 
by  the  stack  buoyancy  parameter  and  enprctted  as  a 
function  of  do«*n»lnd  distance  shoe  that  ground  level 
concentrations  at  a given  ao.rwino  distance  peak  at 
the  critical  etna  speed  Procedures  for  calculating 
the  mjkimum  possible  concentrat ion.  Its  location,  ana 
tie  critical  Mind  speed  are  described. 
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AIR  POLLUTION  ASSESSMENTS  G £i  FOSSIL 

ENERGY  TECHNOLOGIES 

Kenneth  L.  Heitner 

Air  Pollution  Control 

Vol . 27  no.  12  Dec.  1977 

p-  1173-1177 


This  paper  presents  an  overview  on  air  pollution  assessments  of  new  fossil 
energy  technologies  for  haseload  electric  generating  plants.  T he  discussion 
is  oriented  towards  thrwe  who  must  understand  the  brood  issues  affecting 
the  design  and  performance  of  such  power  plants.  It  is  motivated  by  the 
potential  air  pollution  problems  caused  by  the  near  doubling  of  coal  use 
projected  for  the  next  15  years. 

I he  pajier  first  reviews  the  applicable  emissions  performance  standards 
for  these  plants,  as  well  as  predictions  of  likely  future  standards  needed  to 
protect  the  environment.  The  conclusion  is  reached  thai  >iKaificant!v 
tighter  emissions  standards  will  apply  in  the  future. 

Next,  the  cost,  emissions  performance,  and  development  status  of  the 
three  m ijor  technology  groups  for  coal  fired  baseload  plants  are  reviewed. 
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CC  The  Fate  of  fossil  fuel  <T*?  in  the  oceans  / 

117  edited  by  Neil  R.  toterseh  and  Alexander 

.C37  Malalpff.  — New  York  e Plenun  Press,  cl977. 
F37  xii,  740  p.  j ill.  I 2fi  an.  — (Marine 

science  ; v.  6) 
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the  Ocean  Science  arvl  Ttechnolorty  Division  of 
the  Office  of  Naval  Research  ...  held  at  the 
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ELECTRIC  POWER  ENGINEERING. 


THE  LASER  FUTURE,  oy  Edward  T.  Gerry  and  John  D.G. 

: Aeronautics  & Aeronautics,  sol.  17,  no.  3,  Marsh  1979, 

p.60-67 s 


HITCI-POWER  LASER  APPLICATIONS,  by  Abraham  Hertzberg 
and  Kenneth  W.  Billman. 

Astronautics  & Aeronautics,  vol.  17,  no.  3,  March  1979, 
p. 16-17. 

SOLAR  SATELLITES:  THE  LASER  OHIO.,  * <««  3. 

vol-  17,  no.  3,  March  mo, 

PE* 59“  eoo't  on  p.  67. 

MW  WSJfL“n^tfc^,l^B17  "no^r March  1919, 

Astronautics  « 

P-28'40,  *«!  <*•  "•« ,s  ^'nnm9 '°  m°**  *° 


Astronaut — 

P*28'40,  . ^ <*•  »•*  ,s  ^'nnm9 '°  m°**  *° 
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POWER  TRANSMISSION 


v NASA  Conference  on  " 

TT*  • -1,3  fn&s  Research  Center , 

T,s  Elation  eneruv  conversion  in  npaoe. . . 

* q cl°7Q 

,V"  Ch*pl«»  VI  Laser  Energy  Conversion 

The  TEL6C-  A Plasma  Ty pe  0»  Direcl  Energy  Convener  *2 

EDWARD  J BRITT 

a Review  vt^|*pct!*(o^in^a*LWM*R.,c*h:nC.nw  43 

®nSSl  “ AND  R W TMO-raoa 

AND  PAUL  CARDINAL 

Energy  Exchanger  Technology  Applied  4( 

io  Laser  Healed  Engines 

SUE  LmD"?CK.  ABRAHAM  HERTZBERG 

Quasi  isenlropic  Laser  Engines 
M GARBUNY 

Study  Oplimiiation. an. Des;ano, ,Lase,  Heal Engine 

ROBERT  T TAUSSIG.  PHILIP E CASSAD  . 

AND  JOHN  F ZUMDIECK 

Status  and  Summary  ot  Laser  Energy  Conversion 
GEORGE  LEE 


1080 


T7\  Ar’aohive  onf-lcal  crxioonenl-s. . .cl^n. 

l*sT>  ISF>I 

•A*1  1.  Oiticn,  A^w^ivf^-ODnor^*?^,  I.  ftollv. 

14118  Ground  to  Spnco  Optical  Power  Transfer. . .yPyy^L—  108 

G.  E Mevers,  C.  L.  Hayes.  J.  F.  SooHoo.  and  R.  M.  Stilbbs,  Rockwell  Interrational 

Using  laser  radiation  as  the  energy  input  to  a rocket,  it  is  possible  to  crnsider  the  transfer  of .Juss%he 
payloads  economically  between  low  initial  orbits  and  higher  energy  orbits,  li  this  paper  we  wi 
results  of  an  investigation  to  use  a ground-based  High  Energy  laser  (HEll  couiled  to  an  adaptive 
transmit  multi -megawatts  of  power  to  a satellite  in  iow-earth  orbit.  Our  investigation  inclu  e ' 

effects,  atmospheric  transmission  efficiency,  adaptive  compensation  for  atmosaheric  turbulence  e ,\jooin. 
eluding  the  servo  bandwidth  requirements  for  this  correction,  and  the  adaptive  compensation  for  t. 
ing.  For  these  evaluations  we  developed  vertical  profile  models  of  atmospheric  absorption,  strengt-  ^ 

optical  turbulence  (Cr'),  wind,  temperature,  and  other  parameters  necessary  *r  calculate  system  per  ^ 

Our  atmospheric  investigations  were  performed  for  CO?,  ’',C’"0?  isotope,  CO  and  OF  wavelengths.  o . 

these  considerations,  output  antenna  locations  of  both  sea  level  and  mountain  top  (3.5  km  above  sea 
were  used. 


RASA  CP-2058. 


1978 


°ower  transmissioh,  Laser 

FUTURE  ORBITAL  POKER  SYSTEMS  TECHNOLOGY  REQUIREMENTS. 
(Sysaposlun  hald  LaRC,  May  31-Junt  1,1973).  Sept. 1978. 
322p. 


Syaposltsn  on  Future  Orbital  Powai  Kay  31-June  1, 

Systeaa  Techwlogy  Requirement*  1978 

LASER  POWER  TRANSMISSION  FOR  SPACE  POWER  AND  PROPULSION 
Lott  W.  Brantley,  NASA  Marshall  Space  Flight  Center  f.7*'] 

LASER/MICROWAVE  TRANSMISSION  WORKSHOP 


koa  cr-wm  1978 

Potter  transmission.  Microwave 
KSSMCIi  tn.r.’i  FOR  STIW  OF  B!OLOSKW  ,V'O  ECOL05IW1 
EFFECTS  OF  TUP  SOLAR  POWER  SATELLITE  TRANSMISSION 
SYSTEM.  Bernard  D.  Hawse*}.  Aug.  1978.  35ty. 


r«v.?on  (Poniard  0.), 

Lo*  unit.  Calif. 
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sOL,  i,  PCYER  ..<iTELL!TE.  (;(*«:  toes  bafoia  lit*  Subcufitilfct^ 
50  Spue*  Sciatica  2nd  Applications  »nd  th*  Sutccwiltf?*  t*j 
A dvonr.ed  Enarcy  Tecfinologlai  Friday  Curo;  .jttlon 
Rasaarch,  OoKoloprvsnt  and  Bcno^strstlon  of  th*  Cobalt iro 
on  Sf.iQf'f.e  rnd  Technology,  U.S.  of  P*'hf«5fftit.it1y^*, 

35th  Conqreas,  2nd  Session,  Apr.i2-Wf|Q7j;),  jg/c.  430;, 


PS^h  Cong****,  2nd  Sns*1cn 

93th  Congravs,  7rA  Session 
Coraittse  on  Science  and  Tschnoiony 

Conpi 1 at  ion  and  assessment  of  microwave  bioeffects 
of  the  satellite  power  system,  p.118- 
R.D.  Phillips. 


Compilation  and  assessment  ofVnicrowave  bioeffnets. 
D.R.  Justesen.  p. 1 35-  ' 

• /•  • • • . 

Thli  report.  V Selective  Review  of  the  Literature  on  tlologlcel 

Effects  of  Hlcnwaves ’in  Relation  to  the  Satellite  Rower  System,*  Is  tin 
first  of  two  dociments  prepared  for  the  Department  of  Energy  under  • ■ . 

it! 

contract  for  Compilation  and  Assessment  of  Hltrowavt  Bioeffects.  The 

second  dociaent,  *An  Outline  Of  SR5  Research  Needs  and  Study  Rian,*  It 

* • ,*• 
published  separately  but  Is  developed  In  consequence  of  data  and  probin  ’ 

A- 

areas  tdentlflad  In  the  Selective  Review.  Kf 


1961 


new  developments  in  electromagnetic  energy  beaming. 

E.J.  Nalos.  _ _Qr, 

IEEE  Proceedings,  v.66,  no. 3,  Mar. 197?,  p.27°-2  9. 

Ab, tract  turret  development.  in  Urge  »P«tu’«  antennal  erupted 
with  .he  projected  petfo.rn.nce  of  high  power  decUo  berm 
.Ule  device.  for  generation  .nd  recUficatloe  purpowr,  make  it  pouible 
to  gieally  extend  Pre«nt  capabdilie.  of  mte.ow.ve.mdl.meter  wave 
bc.m.ng  ly  sterna.  These  include  g-r.tly  enhanced  radar  *"*»»»«  at 
well  ..  unit  lot.lly  new  application,  of  energy  beaming.  The*  ««'»*{ 
over  . Urge  range  of  energy  den.rl.ei,  all  the  w.y  from  10  W n 
typical  of  receiver  scnbtmliet,  to  energy  densities  in  excess  oflO  W/cm 
adequate  fo»  thermal  interaction  with  many  material.  Till*  paper  a 
tempt,  to  uim mari/e  some  of  the  technology  trend,  which  wpport 
the*  application.,  particularly  in  the  area,  of  *0.1  range 
space -space  beaming,  and  v.me  long  range  application.  such  a»  H-ace 
bued  illumuialion.  Some  companaont  are  Jar.  made  with  laaer  beam 
big,  indicating  the  poaaiblc  complementary  urr  of  both  type,  of  devices. 


TA  Critical  materials  problems  in  energy  pro- 
1103  duction  / edited  by  Charles  Stein,  — 

,C7l*  Nev  York  : Academic  Press,  1976. 
xii,  915  P.  : ill.  J 25  cm. 

"7hi3  volume  is  the  result  of  a series  of 
distinguished  lectures  sponsored  by  the  Joint 
Center  for  Materials  Science  in  Nev  Mexico. 
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SECTION  VI 

Superconducting  Materials 

639 

Chapter  20 

Superconducting  materials 

1 

T.  H.  GEBALLE 

641 

- Chapter  21 

Superconductivity 
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IONOSPHERIC  HEATING  BY  RAOIO  WAVESi  PREDICTIONS  FOR 
ARECIBO  AND  THE  SATELLITE  POWER  STATION. 

F.W.  Perkins  and  R.G.  Roble. 

J.Geophys.Res . , v.83,  no.A4,  Apr. 1, 1978,  p. 1 6 1 1 — 

The  effect  of  rctiativc  heating  by  radio  wavea  on  ionospheric  temperature.,  electron  densities,  and 
jirglow  emissions  i.  examined  by  using  numerical  lonoiphcric  structure  and  heal  balance  coder  Two 
case*  are  studied  <!)a  3-Glir,  10-GW  microwave  beam  from  a proposed  satellite  power  station  and  (2)  I- 
MW  and  3-MW  beams  ol  15-MHz  radio  waves  launched  by  ihe  Arecibo  antenna  By  intent,  these  two 
cases  have  similar  intensities  and  geometries  of  resistive  healing  The  most  dramatic  heating  effects  are 
predicted  to  occur  in  the  t region,  where  a thermal  runaway  will  take  place  The  £ region  electron 
temperature  will  increase  from  200*K  to  roughly  IOOO°K,  and  Ihe  £ region  electron  density  will  increase 
by  a factor  of  about  3 In  the  f region,  where  thermal  conductivity  plays  an  important  role,  temperature 
increases  of  200,-500*K  will  appear  along  magnetic  held  lines  passing  through  the  radio  wave  beams, 
bnhanccd  emissions  in  airglow  and  molecular  infrared  lines  will  also  occur  Radio  wave  heating,  when 
combined  with  the  diagnostic  capabilities  of  the  Arecibo  incoherent  scalier  radar,  will  generate  new 
opportunities  to  measure  the  rales  of  atomic  physic,  processes  and  neutral  atmosphere  temperature,  and 
composition  at  />  and  £ region  altitudes 


THE  REEMERGENCE  OF  00  IN  MODERN  POWER  SYSTEMS. 

EPRI  Journal,  June  1978,  p.6-1 3* 

For  the  first  time  in  the  history  of  electric 
utilities,  ac  and  dc  have  important  and  complementary 
roles  to  play. 


HIGH  VOLTAGE  DC  TRANSMISSION  APPLICATIONS  OFFSHORE 
I*rs  A.  Bergstrom  and  Kjell  Eriksson 
IEEE  Transactions  on  Industry  Applications,  v.lA-l4, 
no. 2,  March/April  1978,  pp.l83-l87 

Abttract  An  offshore  power  plant  and  high  voltage  dc  (IfVDC) 
transmission  to  bring  the  generated  energy  ashore  are  desc'fced.  Off- 
shore gas  field,  will,  in  *>me  case*,  be  belter  utilized  if  the  gaa  can  be 
burned  in  platform  located  gas  turbine,  to  generate  electric  power 
which  b transmitted  to  Acre  via  HVDC  cable  circuits.  The  proposed 
system  should  be  cotuidcrcd  when  the  distance  b long,  the  water  depth 
b Urge,  or  Ihe  gat  deposit  is  small. 


TL  Princeton/TVIAA  Confer onon  on  Space  Hanufac- 

797  turinq  Facilities,  3d,  Princeton,  N.J.,  1Q77. 

.PA 5 Space  manufacturino  facilities  II  : pro- 

1977  ceolinqs  of  the  'Ttiird  Princeton/AIAA  Con- 

ference May  9-12,  1977  / edited  by  Jerry 
Grey.  — New  York  : AMerican  Institute  of 
Aeronautics  and  fcatronautics,  1977. 
xi,  356  p.  s ill. 

1.  Space  s ta tions— Onnqr ns ses . I.  Grey, 
Jerry.  II.  American  Institute  of  Aetrr 

Microwave  Energy  Transmission /William  C.  Brown,  Raytheon  Corporation 
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N77  11911*f  PayibBon  Co  Wayland  Matt  M«:>owava  and 
Powa»  Tuba  D*» 

ELECTRONIC  AND  MECHANICAL  IMPROVE  Mf NT  Of  THf 
RECEIVING  TERMINAL  Of  A fREC  SPACE  MICROWAVE 

POWER  TRANSMISSION  SYSTEM 

William  C Brown  1 Aug  1*77  IBS  p raN 
(Contract  NAS3  19722) 

(NASA  CR  135194  PT  49«4)  Avail  NTIS  HC  AOS/Mf  A01 
CSCL  10A 

Significant  wtvtnctmOTtt  wf  m®dn  m • numbtf  of 
impcovd  •fftc*#ocy  of  h«««c  rtctwmg  tv  tow  powsi 

dootfty  tovots  improvod  wolutton  and  confidence  in  efficiency 
m«Muitm«nti  mefheme HCUl  modelling  and  computer  •tmuletioo 
Of  the  receiving  element  end  ft*«  deeign  CO->et  r\jct»on  end  tMing 
Of  On  envwonmentefty  protected  two  plen#  construction  tutteNe 
•or  low  -CO«1  highly  lutomMd  construction  of  >srg*  recsnrmg 
•rr«yi  Author 


Q Advances  in  Instrumentation t v,  31,  pt9.  1-tj 
lfll»  proceedings  of  ISA  Conference  and  Exhibit, 

,A5  Houston,  Texas,  October  11-1 h,  197^.  — 
v,31  Pittsburgh  : Instrunent  Society  of  America, 
pt.l-k  C1976. 

U v,  : ill,  ; 29  cn, 

1,  Scientific  apparatus  and  instruments— 
Congresses.  2,  Engineering  instruments — 
Congresses,  I,  Instrument  Society  of  Araerl- 


a,  II,  ISA  Conference  and  Exhibit,  Houston, 

- ? ■' , am  .■ 


TFCHNDLOGICAL  EVOLUTION  IN  TPANSMISSION  SYtT^MS. 

W.  Haas. 

Electrical  Communication,  v.52,  no. 4,  1977,  p. 283-288. 

The  human  race  ha*  always  felt  the  need  to  exchange 
new*  over  ever  longer  distances.  Hie  historical  as  well  as 
technical  means  wereeitber  by  courier,  whocarried  a writ 
ten  message  on  foot  or  on  horseback,  or  by  fire  and  smoke 
signals,  a method  mainly  used  by  the  North  American  In- 
dians. This  w as  followed  in  1790  by  telecommunications 
networks  based  on  semaphore  and  other  optical  com- 
munications systems  such  as  heliographs.  F.ven  at  that 
time  the  distinguishing  features  of  a communications  link 
were:  length  of  the  connection,  communications  capacity, 
quality,  and  speed.  The  start  of  the  twentieth  century 
brought  a new  era  in  transmission  systems.  First  tests  on 
carrier  frequency  telephone  systems  for  2 to  4 speech 
charnels  were  made  ip  1 92ft.  It:  rapid  succession  new  car- 
rier frequency  lelephone  system  <;  were  developed  with 
ever  increasing  cap*cities.  F.ven  a this  time  the  majority  of 
the  components  used  were  of  the  electronic  type;  tubes, 

_ , rectifiers  capacitors,  resist  w,  and  coil  transformers. 
FJectromechanical  components  were  mainly  used  for  ad 
justment  and  supervision. 
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A.  General  . 

• • • • • 

B.  Gas  Turbines  . 


C.  Rankine  and  Stirling 
D-  Electric  and  Hybrid 

• • • • i 

E.  Diesel  and  Steam 

F.  Stratified  Charge  and  Rotary 
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AUTOMOTIVE  POWERPLANTS 
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UTTL:  Solar  engine  Flat  plate  type  TLSP:  Patent 

Appl l cat  Ion 

AUTH:  A/ JENSEN.  R.  N.  PAT:  A/Inventor  (to  NASA) 

CORP:  National  Aeronautics  and  Space  A<mi nl stra 1 1 on.  Lar-tey 
Research  Center.  Langley  Station,  va.  AVAIL. NT  is 
SAP:  HC  A02/MF  A01 

MAJS  /TNGINE  DESIGN/*FL AT  PLATES/*.  ISTON  ENGINES/- SOLAR 

energy  conversion/* thermodynamic  cycies 
"INS:  / DISPLACEAENT/  FLUID  DYNAMICS/  MEAT  TRANSFER/  PATENT 

APPLICATIONS/  SOLAR  ENERGY  ABSORBERS 
ABA:  NASA 

ABS:  A solar  engine  Is  disclosed  in  which  a fluid  which  is 

Mrtf  boated  and  then  cooled,  forces  a piston  oM.ard 
as  I he  fluid  is  heated,  and  then  draws  .nwird  as  the 
Und  is  cooled.  The  piston  is  connected  to  a shaft 
a-id  produces  work  as  It  moves  outward  and  inward.  A 
displacer  plate  moves  between  an  absorber  plate  and  a 
cooling  plate  to  form  an  air  space  between  the 
displacer  a"d  one  or  the  other  0f  the:e  two  plates  for 
heating  and  cooling  the  fluid.  The  dltplacer  plate  Is 
for  heating  ana  cooling  the  fluid  The  displacer  plats 
is  moved  from  one  plate  to  the  other  by  the  displacer 
push  ring  as  the  piston  nears  the  midpoint  of  Its 
travel  on  the  outward  stroke  and  again  on  the  inward 
S t , 


THE  FUTURE  OF  THE  AUTOMOBILE  IN  AN  OIL-SHCFT  WORLD. 

L.  R.  Brown. 

The  FUlurist,  vol  13,  no  6,  December  1979,  M7-U58. 

As  oil  supplies  dwindle,  the  personal  automobile  will 
have  to  absorb  the  brunt  of  any  future  shortages. 
Unless  major  changes  are  made  in  the  role  and  design 
of  the  automobile,  people  will  be  forced  to  turn  to 
public  transportation,  two-wheeled  vehicles,  and 
walking. 


GENERAL 


Intersoclety  Energy  Conversion  Engineering 
Conference,  14th,  Boston,  1979. 

Proceedings  of  the  14th  Intersoclety 
Energy  Conversion  Engineering  Conference, 
Boston,  Massachusetts,  August  5-10,  1979. 
— Washington,  D.  C.  i American  Chemical 
Society,  d979. 

Heat  Engines 

i 

799225  . ^ 

The  Effects  of  Mixture  Strength  Fluctuation 
on  the  Efficiency  of  Small  Engines,  K.S.  Varde 
and  H.Dao  I045 

i 769226  _ _ ..  . 

Rotary  Expander  Engine  Program.  R.  Meunier. 

G.J.  Silvestri.  R M.  Tompkins.  D A.  Bowlus 
and  G.A.  Brown I®4® 

799227  . _ , 

The  Osmo-Hydro  Power”*  Heat  Engine:  A 
Progress  Report,  S.  Loeb,  M.D.  Fraser.  S.C. 
join  and  G.D.  Menta 1055 

799228  ....  _ 

Predicting  tha  Performances  of  Marine  Twt- 
Stroke  Compreaalon  Ignition  Engines, 

B.  Fortunato,  M.  Napolitano  and  A.  Dado ne  1081 


THE  AUTOMOBILE'S  ENDANGERED  FUTURE.  R.  P.  Brennan. 
Futurist,  vol  13,  rvo  5,  October  1979,  p.  317- 323. 


No  modem  technology  is 
more  vulnerable  to 
scarcities  of  fossil  fuels 
than  the  automobile,  but 
technological  innovations 
could  bring  radically 
new  cars  to  America  s 
highways. 


00  WE  HAVC  a CHOICE? 

Will  Barron,  Edwin  Crawford,  S Horton  Weinberg 
Automotive  Engineering,  Vol.  86,  No.  7, 

July  1978,  p.  26-31. 


Do  we  have  a choice  of  keeping 
the  automobile,  or  will  it  gradually 
be  driven  to  eitinetion  by  fuel 
shortages  and  other  external 
forces?  Yea,  we  have  such  a choice. 
That's  the  conclusion  drawn  from 


a recent  Maryland  Department  of 
Transportation  survey  which  ex- 
amined the  potential  for  wide- 
spread mid-  and  long-term  use  of 
alternative  power  sourcee  for  auto- 
mobile* and  light  trucks. 


TJ  Z inner,  K. , 1905- 

762  Sigperdharginj  of  internal  cretouation 

.S95  engines  1 fundamentals,  calculations, 

Z5613  examples  / F.  Z inner  » translation  front 

the  German  by  G.  Winkler.  — Berlin  1 
New  York  1 Springer-Verlag,  1978* 
x,  290  p.  t ill. 

Translation  of  Auf  lading  von  Verhren- 
nunganotoren. 

Bibliography!  p.  276-285. 

ISBN  0-387-08544-0 

1.  Rmar-  chargers.  I,  Title. 
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78/00/00  43  PACES  UhCl  ASS  I f I E9  DOCU"thT 

UTTl:  Alternative  fuel*  for  reciprocating  internal 
Combustion  engines 

AUTH:  A/GAllOROUi-OS.  N.  f.  RAA:  A/CGM  Research 
laboratories,  warren,  u ch.l 

In:  Alternative  hydrocai Don  fuels:  Combust  I on  and 
chemical  kinetics;  SQUID  Workshop-  Colu»i>ij.  Oil  . 
September  7-9.  1977.  Technical  Papers  tA7<f- 139/7 
03-351  k«w  York.  American  Institute  of  Aeiu<auHc*  and 
Astronaut  tcs.  Inc..  1978,  p.  74-112.  Oiacussion.  P 

112  111c 

ABA:  G R. 

ABS:  By  tha  year  3000  world  Petroleum  demand  will  have 

outstripped  supply  These  cl rcumstances  co«.p*i  iha 
seanc h for  fuels  hot  derived  from  petroleum,  which 
usually  are  referred  to  as  alternative  fuels.  Results 
of  several  invest igat ions  have  shewn  that 
hydrogen- fueled  Otto  cycle  engines  are  efficient 
because  of  hydrogen's  nigh  fiamo  speed  and  because 
they  can  operate  at  very  lean  equivalence  rat  Ins 
However,  the  low  volumetric  energy  density  of  hydrogen 
makes  Its  storage  on  vehicles  a difficult  problem  to 
solve,  particularly  for  passenger  cars  and  other  small 
vehicles.  Compared  to  hydrocarbon  fuels,  ammonia 
combustion  in  normally  aspirated  Otto  cycle  engines 
yields  very  low  efficiency  and  po*cr.  There  are  also 
Ignition  problems.  Because  of  their  similarity  wim 
Current  petroleum-der Ivc-d  feels,  many  of  the  org.ir.ic 
alternative  fuels  present  fewer  technical  chal leones 
, than  Inorganic  fuels  Tne  greatest  challenge  presented 
by  the  organic  alternative  fuels  for  tne  near  future 
Is  rwlated  to  the  technology  and  tne  economics  of 
converting  various  natural  resources  to  organic 
eutomotlva  fuels. 


NEW  SENSORS  FOR  AUT0M01ILE  ENGINE  CONTROL. 

W.G.  Wolber. 

rnstrumen ration  Technology,  v.2S,  rto.8,  Aog.1978, 

p * New  sensors  are  nearing  production  for  use  in 

automotive  engine  control  systems  The  sensed 
parameters  include  absolute  and  differential 
pressure,  contacting  and  noncontacting  angle 
pickoMs.  air  and  fuel  flow,  oxygen  partial  pres- 
sure and  temperature.  These  sensors  have 
moderate  but  long-term  accuracy.  Generally 
self-contained,  they  produce  a high  level  output 
and  can  survive  In  a near  military  environment 
Their  mass  production  at  low  cost  will  produce 
maior  changes  in  the  instrumentation  industry 
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ABO  1 31*9  Hyrt»of»w  pnwxw  »i  ftattwy  Do*w*fl  auto 

mobtUi  J J DnrmHIy.  Jf  , B C ruMyfi.  R J Nirholt  (Af«rMor» 
Cap.  Fl  S^inrtn.  C*M  1.  W J D Ftdw  (Fictm  T#rt»nnlnqy 
At%nct»f*»v  Si  Johm.  M*rf»  ).  and  F F Frtlimrt  III  S Oapvfmonv  of 
Energy.  Washington.  DC  I In&mmtonal  of  Hyiiroqro 

f nonfy  «nl  4.  no  5.  1979.  p 411  443  33  refs 

Two  future  candidate  autnmohile  propnK* on  systems  which  do 
oof  rely  upon  petroleum  or  natural  gas  as  an  energy  source  have  hren 
studied  and  the  resultant  vehicle  rharactenstrcs  identified  The  first 
vehicle  system  employs  a gaseous  hydroQen  fueled  internal  comhirs 
non  engine  I ICE  I and  either  a liquid  or  metal  hydride  eneigy  stnraqe 
system  The  second  vehicle  system  employs  an  electronic**  y 
controlled  electric  motr:  power  tram  and  a battery  energy  storage 
system  Mat  nr  tasks  included  to  this  study  «e»r  the  technical  and 
economic  assessments  of  the  state  of  the  art  and  future  afternat»ves 
m hydrogen  production  and  delivery,  the  hydrogen  vehicle  assess 
ment.  the  battery  electric  vehicle  assessment  and  the  comparison  ol 
the  principal  vehicle  alternative  in  1995  1990  and  7000  The 

comparison  includes  we.g»t.  life,  cost,  energy  and  design  range 
relationships  and  the  implications  on  expenditure  of  efl  maim  energy 
sources  The  study  is  summer i/ed  results  presented  and  cnnrlusinns 

*•«*•  Commons  »'  on  »►»  •<■**'•  «*•«  ol  *«l 

#l»rt..fHy  m «u»™n>i»»l»  ptopuloon  I All  Owl 


EnrrrJ'  and  Labor  Coat  of  fiaroline  ‘Wine  Rem  rufactu  ring 
by  F..R.  V»«nta  A A.H.  Wolrky 

Arponne  National  Laboratory  Report  ANL/CHSV-1 
September  1978 

Thiv  report  present*  a detailed  estimate  of  the  lab«r  and 
«°rrgy,  by  fuel  type,  required  by  the  U.S.  economy  to  remanufac- 
ture  gasoline-fueled  automobile  and  truck  engines.  The  eatiaiate 
was  obtained  by  combining  data  provided  by  several  remanufa^tur- 
era  with  the  results  of  input-output  analysis.  A rough  estimate 
of  the  labor  and  energy  required  to  manufacture  new  enginda  is 
also  given.  These  estimates  suggest  that  remanu fact ured  engines 
require  501  of  the  energy  and  671  of  the  labor  that  new  engines 
require. 
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* l |To  *'*  fl  \/r  A'lTOMOAf  IF 
Havl  1 Gordon  V{  Kon 

Vo'*  259»  *°-  *•  Ju,X  >97". 

The  propulsion  systems  mmi  oflrn 
mentioned  a*  being  potentially  more 
promising  than  the  spark  ignition  (Otto) 
engine  for  meeting  or  exceeding  the 
Federal  requirements  in  regard  lo  fuel 
economy  and  emissions  are  the  com 
pression  ignition  (Diesel)  engine,  the 
steam  (R'nkine)  engine,  the  gas  turbine 
(Drayton  engine)  the  Stirling  engine  and 
battery -electric  drives  All  have  a poten 
Hal  for  substantial  improvement  over 
their  present  state  of  development  that 
would  make  them  extremely  attractive 
contenders  for  future  mats  production, 
although  the  battery -electric  drive  could 
have  only  a restricted  duty  Perhaps  the 
principal  problems  facing  Government 
decision  makers  who  want  to  encourage 
the  development  of  an  improved  engine 
are  the  missionary  fervor  with  which 
partisans  back  one  particular  engine  and 
the  oversimple  criteria  by  which  engines 
tend  to  be  judged  The  choice  of  a new 
engine  is  in  fact  extremely  complex  Af- 
ter reviewing  the  advantages  and  disad 
vantages  Of  the  various  candidate  en 
gines  I shall  suggest  the  kind  of  Gov- 
ernment policy  I believe  most  likely  to 
identify,  quickly  and  economically,  the 
engine  or  engines  (if  any  exist)  that  can 
supplant  the  102-year -old  invention  of 
Nikolaus  August  Otto 
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UTTL:  1 Hydrogen- fueled  engine  TISP  Patent 
AUfH:  A/ 1 AiiMAN , E A.;  B/REYNOlDS.  R H PAA.  A/|.!Fl|, 
B/lJPLI  PA!  : U/tnveriturs  I to  NASA  | 
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MA.iS:  / * ENERGY  TECHNOLOGY/ •ENGINE  OCSICN' -HYDROGEN  ENGINES/* 
INTERNAL  CGAIbUS  I I ON  ENGlNfS 
MINS:  / ARGON/  El  ECTliOLYSiS/  MHAU-.T  GASES/  HYDROGEN 
PRODUCTION/  PATENTS,  SOLAN  CELLS 
ABA:  Official  Gazette  of  the  OS  Pater t Office 

ABS:  A hydrogen  - oayge-n  lucUil  internal  (UiCuSt  Ion  engine  is 

desc.-  Used,  which  utilize*  an  inert  gas.  such  as  aigon. 
as  a working  fluid  to  increase  the  efficiency  of  the 
engine,  eliminate  pollution,  aid  facilitate  opor.it  ion 
of  a closed  cycle  energy  system.  In  a system  where 
sunlight  or  other  Intermittent  energy  source  Is 
available  to  separate  n.drogen  and  oaygen  from  a iter, 
the  oxygen  and  Inert  sj«- s are  taken  into  a diesel 
engine  Into  which  hyurocen  is  If.  je-ted  ar.d  Ignited 
The  exhaust  Is  cooled  so  that  It  ccntains  onl,  mater 
and  the  inert  gas  The  Inert  gns  In  tne  exnaust  is 
returned  to  the  engine  fir  use  with  fresh  iiyg  n. 
while  the  water  in  the  v«h*ust  <s  returned  to  trv. 
Intermittent  energy  . nuct  fur  reconversion  to 
hydrogen  and  oaygen. 


MOW  00  ALTERNATIVE  RO'-fFP PLANT  COSTS  COMPARF? 

G.  Mauri,  G.  PI  Fettermen,  Jr.,  A R.  L.  Ricci 
Automot’V"  Engineering,  Vo I . 86,  No.  5,  May  1978, 
p.  39  - <.1 

Government  legislation  and  possible  fuel  shortages  are 
making  total  transportation  cost  factors  increasingly 
important.  This  article  compares  initial  cost  and  operating 
cost  of  four  advanced  automotive  powerplants. 
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UTTL:  Hyd<  ugen  fuel  and  Its  aipltcalion  to  vehicular  Aystvmi 
AUTH:  A/BI l LiNuS . R E.  PAA  A/lBM lings  Energy  Corp  . 
Provo.  Utah) 

Energy,  vol  3.  Sp.  Ing  1978.  P 28-30 
MAJS:  / * AUT  (jMOBI  l E fUELS,  'CRH.  GENIC  FLUID  STORAGE  / *HYD<.  l ut 
FUELS 

MINS:  / AIR  POLLUTION/  AUlliMoUlLE  ENGINES/  ECGr.CMIC  AN-U«S1S 
/ ENERGY  TECHNOLOGY/  Ml IAL  HyURIDES/  SAFETY  FACTORS 
SYNTHETIC  FUELS 
ABA.  K.L. 

ABS:  Sow*  hydrogen  storage  systems  tor  hydr ogen- t u« I 

automobiles  are  su>  »ey.  and  the  engine  efficiency  cf 
gasoline  and  hydrogen  fuel  automobiles  is  ro^parid 
Advantages  and  dl s idvan tages  of  iron-titan  * ny<b  ide 
an-i  cryogenic  hydruun  storage  systems  are  examinee! 
safely  tests  uf  a metal  hyuriu-  tank  are  reported.  a >d 
the  lack  of  air  pollution  caused  by  hydrogen 
combo-. t ion  is  noted.  The  operational  economics  of 
hydrogen  fuel  use  Is  considered  witn  attention  to  the 
efficiencies  of  generating  Synthetic  hydrogen 
methanol,  gasoline,  aiwi  electricity  from  coal.  It  is 
Auggc-stad  Hat  a la.  I Meat  could  < • used  to  test  tr>e 
application  of  hyc*  ugen  as  a wmcular  fuel  sometime 
during  t.te  I9B0-I9ub  period 


k\i  OTTO  in.t  THL  AilTOIJOHTtt:.  PA«T  II 
Arnold  W.  .teiiir:,  Jr. 


tnvlr.jni*  nt,  vol,  19,  no,  U , May  1977,  pa^e  J2-U2. 

Car;,  powered  iy  new  Machines  which  whine,  whoosh, 
or  wtar  f.cri orii  tally  pa:;s  their  counterparts  j owt  red 
WaUon>1  int  BIT  ul-c  Mfcustloo  engines.  hut  in 
tli  Ion.,  run  t|„  latl^r  devices  appear  likely  to  win 
rmnm  ■ • •'ceptaUi  ponBr  iAhU,  hrl  . r 
• 1 lr  1 - U m future  oT  tha  . 
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UTT  l : Alto  native  automotive  engines  and  erergy  conservation 

AUTH:  A/lll.bEN.  L.  H. 

COUP:  V huse . IS  Inst.  o<  tech  . Car-br  loge  AVAIL  MIS 

SAP:  MC  A24/MF  A01 

In  Union  Coll.  Effects  of  Energy  Constraints  on 
Tran  .(ortat  Ion  Systems  p 81-114  (SEE  N78-18529  09-44  1 
Repr . from  Energy  and  Tr ansportat Ion.  SAE-S3-406.  Feb. 
1976 

MAdS:  /• AUIOUOBI LES/ • ENERGY  CONSERVATION/ • INTERNAL 
COMBUSTION  ENGINES 

MINS:  / ENfRGv  POLICY/  ENGINE  DESIGN/  FUEL  C0NSUM->T  ION/ 
TRANSPORT  AT  ION 

ABA  Author 

ABS:  while  substantial  savings  can  be  e»pectcd  in 

automobile  energy  ton-.iept  ion . the  contributions 
towards  these  savings  fio«*  alternative  engines  Is  not 
cl -ar.  Two  Issues  are  discussed:  one  pertains 
un»  er  taint  irs  In  current  cst  o»  the  b'-.i.»1ts  to 

t-e  oaincd  from  alternative  power-plants,  and  the  other 
pertains  to  oncer  ta  Int  i»  s In  the  role  of  th«? 
out  on  -«bi  le  tn  tnc  Industry's  process  Ot  ter.lnoli  Qica  1 
Innovation.  Thus,  while  the  case  was  made  tnat  --ome  ot 
the  more  premising  alternative  engines  offered  the 
potential  for  significant  savings  In  automotive  fuel 
censunft Ion . and  were  t'ereforc  options  worth 
pursuing,  the  case  was  also  made  tret  these  sav'ngs 
might  be  realized  wltho«t  the  tntrodurt ion  of 
alternatives  and  the  upheaval  such  Introduction  would 
br 1 ng . 

Xj  70S33592*  ISSUE  24  PAGE  3241  CATEGORY  44  RPTA: 
CCO-4248-1  CM • : EC-77-C-02  4248  77/tl/OO  2S 
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UTT  L : Passenger  car  fuel  eron'-my  In  short  tr«o  Op-—  at 'on 

TLSP  Technical  Progress  Report,  t May  1977  - 30  Nov. 
197  7 

AUTH:  A/PM0EBE.  C.  M. 

C0RP:  Gulf  Research  and  Development  Co  . Pittsooigh,  Pa. 
AVAIL  NT  IS  SAP:  HC  A07/AH  AOt 

ABA:  ERA 

ABS:  A program  is  described  to  provide  a base  line  for 

studies  of  short-trip  fuel  econo--y  that  will 
eventually  be  needed  to  evaluate  alternative  power 
plants  ar.d  fuels.  Objectives  are  the  evaluation  of 
<r.-ttods  cev  I sed  to  provide  fuel  ut  t I i zat  loo . and 
comparison  of  conventional  ga-.oline  with  a special 
fuel  blend  atm«d  at  improved  short -trip  ccon  »y  The 
test  design,  selection  of  the  fuel  blends,  driving 
Cycle,  operating  procedure,  test  equip-ont.  selection 
of  the  test  ventcles.  an d data  handling  methods  are 
outlined.  Fuel  consumption  measurements  were  made  on 
four  vehicles  operated  on  a chassis  dynamometer  at  0 F 
and  90  F . 
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26  IT's  the  super- drhrer  of  both  technology  end  society  Trevor  0 Jones 
30  The  automobile:  for  better  or  worse  Ronald  K Jurgen 

Amid  controversy  about  automobile  design  there  it  unanimity  on  As  use  of  eteefnomrs 
34  AtAomotlve  electronics  I:  smaller  and  better  Trevor  0 Jones 
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Contradictory  specifications  for  emissions  and  fuel  economy  require  compromises 
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Steps  required  inckrde  the  ertenshm  appkcafion  of  ICs  for  engine  conaol 
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Circuits  to  aid  emissions  control  may  be  the  forerunner  of  onboard  engine  " tuning " 

56  Engine  options  lor  the  car  of  tc-norrow  John  D Wltrow.  Jr, 

Competing  combustion  engines,  as  wet  as  electrics,  are  considered  as  contenders 

63  DOE:  outlook  on  fuel  economy  John  J Brogan.  Cturies  S Chan 

A three -pronged  program  that  coukf  save  hiaidrede  of  thousands  of  barrel  o*  o0  doty 

64  Cars  and  kilowatts  Harvey  J Schwartz 

iAJkk.l^  / bvt.  fv  . 0 .AWveiww  rl  ~ i ..  ■ m i M . V * — — i — nZ.  — — - — - - e^wA.  .^w^w  e^w^w  aA^WA 

rTntm  UCTrOn  r&fnatnS  HOCOrTwrmTTOO  TO  €9*CUICS.  IHOUSUy  OV9T 56AS  n&3  umon  mf  pAFK? 
• iff  U. w - pC OtTK/lrl  (ItCirK  VCtwC“1  V IOC0OT  J bipOSnO 

An  Energy  Department  program  is  designed  to  enccsrage  research  and  ewpehmentettc 
70  Automating  the  production  One  Edward  A.  Torraro 

Henry  Ford  began  It  at  when  he  designed  the  first  car-assembly  tne  In  1914 
73  Fast  bonding  cute  auto  coats  Eugene  Mrttelmann 

An  tmponsnr  opvtHoprnpnT  spo&cs  sss&fnory  inrougn  wonjmg  ot  pmsrtc  to  rnexai 
1 9 unfanwrimg  irunic  con<jc^uoo  cuwjra  a.  lonfro 

Computer-based  systems  can  speed  traffic.  Increase  safety,  and  Improve  gesdete  mik 
60  Toward  safer  motor  vehicles  Ronald  L Braun 

Many  accidents  can  be  survhed,  or  avoafed.  by  adopting  vehicle  designs  that  stress  se 
•7  Safety:  the  view  from  NHTSA  Joan  Ctaybrook 

New  legislation  promises  to  make  cars  safer,  cheaper  to  repea.  and  less  potkMng 
66  Autos  snd  public  transit  friends  or  foes?  Gadi  Kaplan 

A balanced  transportation  system  would  uhkte  both  private  cers  end  pubkc  transa 

A 7 TV  — -a  n ‘n.wntiir  r~* a — I a a-»e»;ss  ,m. 

VAC  in#  :.OttSUtTMw  Inf  MltOCnOOflC  U"FUUDU  1.  MCVTIIIU9II!> 

Buyers  don  t always  choose  whet  s best,  nor  do  makers  always  predScf  demand  eccun 
96  Looking  down  Che  road  Robert  L Mann* 

A projection  of  how  five  major  factors  wdt  imped  the  cer  ot  tomorrow 
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OPTIMIZATION  OF  AUTOMOTIVE  ENGINE  FUEL 
ECONOMY  AND  EMISSIONS 

R.  Prabhakar,  S.  J.  Citron,  and  R.  E. 

Coodson 


Journal  of  Dynamic  Systems,  Measurement 
Control,  Transaction  of  the  ASME,  June 
vo 1 . 99,  series  G,  no.  2,  p.  109-117 


and 

1977, 


TK  Intersociety  Bi engv  Conversion  Emlneerino 
',Q96  Conference,  12th,  Washington,  1977. 

.155  Proceedinos  of  the  12th  Intersociety 

1977  Energy  Conversion  Engineering  Conference, 

w ■ Washington,  D.  C.,  Auoust  2*5  throunh 

Seotertier  2,  1977.  — Gr me,  111.  : 

779001  — Comparing  Alternative  Methods  of  Im- 
proving Fuel  Economy,  S.  Luchter,  U.5.  Dept, 
of  Transportation,  Washington,  D.C.,  C.  J.  Daye, 

ERDA,  Washington,  D.C 2 

779002  — The  ERDA  Automotive  Gas  Turbine  Pro- 
gram, C.  S.  Chen,  ERDA,  Washington,  D.C.  ..  10  ) 

779004  — Improving  Automobile  Fuel  Economy 
with  Advanced  Transmissions,  S.  Luchter,  R. 

Kost,  ERDA,  Washington,  D.C 18 

779005  — Continuously-Variable  Transmission 
Concepts  Suitable  for  Flywheel  Hybrid  Auto- 
mobiles, A.  A.  Frank,  N.  H Beichley.  R.  W. 

Harter,  A.  P.  Dietrich,  K.  C.  lau,  University  of 
Wisconsin,  Madison,  Wis 26 


TP 
343 
• S88 
1976 


Syapoalua  on  Putur*  Automotive 

Fuels — Prospects.  Psrforssnce,  and 
Perspective  •••1977.  (Card  3) 

October  6-7,  1976]  / edited  by  Joseph 
U.  Coluccl  and  Nicholes  E. 

Gellopottloe.  Nee  York  • Plenum 

Press,  . 1977  „• 

lx,  380  p.  : ill*  ; 36  cm. 

Includes  blbl iographicel  references 
end  Index*  .... 

Attention  it  fwen  to  We  lutn  4*>»d  lot  eitomoti..  Card  3 1 

th.  US  mity  ou*oot  tl.ni/  1990  ntwti  ol  .«r.«y 
hon  and  l«cl  .*♦>.!»  utiumtAion  «nd  onwl.»l«  •»  iw*w>S 
tr.ntport.tion  tnmqt  conenrjtion.  He  men Iwoy  ol  tula*  Mo 


nlu.ce  ol  nudM  *n*yy  »"  twmpoM.tion  turn  Th. 
utilueon  ol  mtemadwtr  tom  hi-u.t  torft  n dncuwrd  14m  nto 
(count  th.  duetrlidtiri  ol  CinmUmul  In*  linn  mM"*  >*» 

‘ inuitn  th.  eflcilion  ol  J or*  runtniHon  jnutywt  mrfhnd  m the 
tlu.lv  ol  aten.tr  lurt  tombuWon  end  emvon  <hn*  lentKV 
men.  or.lu.mecr  ind  e.hjutl  emnwn  ch«jctr.nlct  ol  » 
nwttenol  turtnd  MomoMt  th.  cornfautten  ol  mrthecO  m an 
automof*.  mt  >urtm.  and  aharnaMe*  lore.  t.«  automat*,  ihmat 
mpnn  Hydtomn  » • eeeaotaun,  eipn.  tore  n lonvKlrrrd  m 
connnlion  antfi  an  matoanon  ol  Ion,  Mne  tutor,  tor.  Th.ut.ol, 
hvdeofHlioiyrfiL  toch  « h.df.Cin.  «>d  ammonia,  m totu..  .I'll 
mot*,  link  it  alto  dnrutard  *’  R 


77N2  * C39«  ISSUE  12  PAGE  11.18  CATEGORY  44 
76/03/00  35  PAQES  UNCLASSIFIED  DOCUMENT 

UTTL:  Use  of  hydrogen  ir  automotive  engines 
AUTM:  A/CUPTA.  C.  P. 

C0RP:  Roorhce  unlv.  (India  I.  AVAIL. NT  IS  SAP:  hC  A »9  Ml 
A01 

In  Miami  Unlv.  First  world  M/irogcn  Enc-g,  Conf. 
Proc..  Vol  3 25  p |Uf  N77-?ifc?o  12  44  i 

MAJS:  / * AUTuMGBI l E FUELS'  'EMI  FGV  STOWAGE/ ‘MrCRuGEN  FuELS/- 
1NTERNAL  COMBUSTION  ENGINES 

MINS:  / AUT0M0SI LE  ENGIMS/  l NV I ROME  NT  POLLUTION/  FuEl 

CONSUMPTION/  MVOWOC  AWbON  FUELS/  HYDROGEN  - BASED  ENIKl 
ABA:  Author 

ABS:  The  case  of  hydrogen  as  automotive  engine  fuel  Is 

dlscu-sed  In  the  ewitr.  I o.  enviroruA-nt  pollution  ,-o 
scarcity  of  hydtoc.nT.-n  fuels.  The  dc.-ve!  cement  o:  t - K 

a l r-breathi  ng  , hyt*  t.y<  n IC  ergin,  ts  reviewed.  Tt>c 
nydrocjen- oxygen  high  tei-cerature  cycle  peer  plant  'or 
automotive  app I Icat ions  Is  also  examined,  various 
methods  of  storing  nydrogen  on  automotive  ventcles  a*a 
discussed  and  the  resulting  vehicle  weignts  and  r .»<-.•  t s 
compared.  The  prorVictlon.  transport  at  ion.  storag.-  .«.•  j 
distribution  of  hydrogen  are  briefly  considered. 
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Motor  lodootry  Moooorch  U«oel»Ho«. 

▼ohlclo  fuel  oeonoojr  : offocto  of 

• •rodfnulca  ud  |*»rln«  : • roport  / 

praparad  by  tha  Motor  Industry 
Kaatarch  Association  i for  tho 
M«chan lea l Bn«ln«srln*  and  Machine 
Tools  Moqulrosonts  Board.  [London]  - 
Dapartaant  of  Industry  * L1076.  J 

[3J»  1 13-  P.  S Ul.i  -ap  • 30  cs. 

£3.00 

t.  Motor  rohlelos  “*  Fuol 


Stratified  chars#  engines,  t.2.  / edited  by 
Predlano  ?,  Bracco.  — Londons  Gordon  and 
Beach,  c1976* 

111  p.  t ill,  i 27  «n. 

Cover  title, 

A collection  of  papers  published  in  Com- 
bustion science  and  technology,  v.  12,  no, 

1/2/3.  _ 

1.  Automobiles— Motors.  I.  Bracco,  Fred- 
iano  V.,  #d.  II.  Combustion  science  and 
technology,  T*  12 » no*»  1/2/3, 


Pover  plants  and  future  fuels  s conference 
sponsored  by  the  Combustion  Engines  Group 
and  the  Automobile  Division  of  the  Insti- 
tution of  Mechanical  Engineers,  London  21- 
22  January,  1975.  — London  ; New  York  t 
Published  by  Mechanical  Engineering  Publica- 
tions for  the  Institution  of  Mechanical 
Engineers,  cl976, 

ix,  229  P,  t ill,  l 31  cm.  — (Conference 
publication  - Institution  of  Mechanical 
Engineers  j CPI-  1975) 


77N2I633*  ISSUE  13  PAGE  1617  CATEGORY  44 
76/03/00  16  PAGES  UM IASSI M E0  DOCUMENT 

UTTL:  Dynamic  tes's  of  hyd»  nqen • po .fr,a  1C  engines  i.- 
»ass  transit  vehicles 

4UTH:  4/HOOUEV.  R l.:  B/GfRMANE.  G.  J PAA  8/ 1 Brief  am 

Young  Unlv.  I 

C0RP;  Billings  Energy  Research  Corp . . Provo.  Utan  CSS  I 
Hydrogen  Engine  Research.)  AVAIL  NTIS  SAP:  HC 
A99/MF  A01 

In  Miami  Unlv.  First  world  Hydrogen  Enerqy  Co nf 
Proc  . Vo  1 • 3 IG  p i SI t H7 7 • J 1 6?6  12-441 
MAJS:  /‘DYNAMIC  CHARACTEUISTlLS/'ENEBGY  POL  I C Y/ *HVDR0G  N 
FUELS/* INTERNAL  COMBUST  ION  ENGINES/ *M0t0B  VEHICLIS 
MINS:  / FUEL  CONSUMPTION/  FUEL  SYSTEMS/  MATHEMATICAL  HAlDELS/ 
PROPULSIVE  EFFICIENCY/  TRANSPORTATION  ENERGY 
ABA:  Author 

ABS:  A speed  governed,  r.nwtooth.  torque  time  cycle  wa  used 

In  checkout  and  calibration  of  oo—puter  controlled 
engine  test  cells.  This  cycle  makes  posstbie 
comparison  of  Integrated  steady - st a te  data  wltn 
dynamic  test  results.  Integration  of  available  d'ta 
Indicates  that  a Factor  of  1.5  I50‘  Improvement)  Is  a 
valid  number  for  estimation  of  hydrogen  engine 
efficiency  from  a knowledge  of  gasoline  efficiency 
Vehicle  driving  dynamics  ‘or  a transit  venicle  are 
Simulated  for  a slnpllfled  road  cycle  An  example 
calculation  Indicates  that  tne  efficiency  penalty 
rebutting  from  the  addition  of  a 4.000  lb  metal 
hydride  tank  is  more  than  offset  by  efficiency 
benefits  In  the  hydrogen  engine.  The  energy  savings 
with  a heavier,  hydrogen- powered  transit  vehicle  -.as 
predicted  to  be  nearly  30V 

' J 

77A45956  ISSUE  21  PAGE  3614  CATEGORY  44 
76/00/00  234  PAGES  UNCLASSIFIED  OOCUMENT 

UTTL:  Power  plants  and  future  fuels:  Proceedings  of  the 
Conference.  London.  Enqland.  Januiry  21.  22.  1975 

SAP:  $38 

Conference  'ponsored  by  th#  Institution  of  Mecra-iicat 
Engineers.  London  and  New  York.  Mechanical  Engineer  Irq 
Puhl I rat  Ions.  ltd..  197G.  234  p 

ABA:  R.O.V. 

ABS:  Tha  contributed  papers  lay  emphasis  An  vehicular  poser 

plants.  The  outlook  for  the  strat I f led-cnarg*  engine, 
automotive  gas  Turbine  engine.  Stirling  engines. 

Wankel  rotary  engine  the  Honda  CvtC  rarbw  c-tpil 
three-valve  stratified  charge  engine.  Fuel  cell  power 
plants.  spark  - 1 gnl t Ion  engines,  diesel  engir.es  for 
small  vehicles,  sodium  sulfur  battery  tlo>  r.il  I lo.vt 
tractloni.  and  aviation  engines  are  d i.uusscd 
A 1 coho I - ga so I 1 ne  mixtures.  cool  | lor  diesels), 
methanol /gasot  Ine  blend-,  fuel  Vapor  I 7.it  Ion  schemes, 
and  use  of  heat  pipes  In  fuel  vapor  I tai Ion  arc  dealt 
■*  1 1 h . 
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77* 16933*  ISSUE  b PAGE  664  CATEGORY  44 
76/00/00  12  PAGES  UNCLASSIFIED  DOCUMENT 

UtTL:  Hydrogen  as  a fuel  In  compression  ignition  engines 
AUTH:  A/KARIM.  G A.  PAA  A/(Calgary,  university.  Calgary. 
Alter  la . Canada  I 

Arch  I worn  Terfflodynam I k I I Spalanla.  vol . 7.  no.  1. 

1976.  p.  891 00 

MAJS:  /‘COMPRESSIBILITY  E F f EC TS/ • E'.GI NE  OES 1 GN/ -HYDROGEN 
FUELS/ ‘HYDROGEU  OXYGEN  LNG I NE  S/ • I GM  T I ON/ • P 1 S TON 
ENGINES 

MINS:  / COMPRESSED  GAS/  EXTERNAL  COMBUST  I ON  ENGINES/  GAS 
MIXTURES/  GAS  PRESSURE/  HYDROGEN  8». SE 0 ENERGY/ 

INTERNAL  COMBUSTION  ENGINES/  PERf ORVANCE  PREDICTION 
ABA  : ( Au tho-  | 

ABS:  Review  Is  nade  of  some  of  the  main  operational 

features  associated  with  the  use  of  hydrogen  cs  a fuel 
In  engines.  The  paper  presents  some  findings  of  an 
Investigation  into  the  performance  of  a compression 
Ignition  engine  fueled  with  nydrogen.  Most  of  the 
exper (mental  work  reported  relates  to  a laboratory 
dual  fuel  engine  where  hydrogen  was  Introduced  Just 
outside  the  engine  cylinder,  mixed  with  the  necessary 
air,  ccmpre'.sed  and  then  ignited  oy  the  Injection  of  a 
L na I I quantity  of  liquid  fuel  near  the  end  of 
compression.  Moreover,  the  -ole  of  various  operating 
parameters  on  the  onset  of  autotgnttlon  In  a motor 
engine  In  the  absence  of  e oe liberate  source  of 
Ignition  was  established  ana  I yt lea  I ly . The  paper  then 
concludes  with  the  examination  of  the  prospects  of 
using  hydrogen -oxygen  mixtures  in  engines. 


7 7N? 1 63  I A ISSUE  12  PAGE  1617  CaIEGORy  44 

76/03/00  3 VOLS  23  PAGES  UNCLASSIFIED  DOCUMENT 

UTTL.  Water  Induction  In  hydr< gen  powered  IC  engines 
AUTH  A/XIOOLLEY.  R l.;  6/  HE  NR  I KSEN . D L. 

CORP;  Billings  Energy  Research  Corp.,  Provo.  Utah. 

AVAIL  NT  IS  SAP  HC  A 99/MF  ADI 

In  Miami  Unly.  Firsl  World  Hydrogen  Energy  Conf 
Prc.c  . Vol.  3 23  p ISEE  N77-2162C  12-44( 

ABA:  Actnur 

ABS:  Addition  of  water  to  the  hydrogen  air  mixture  In  the 

Intake  manifold  Is  an  effective  means  of  both 
suppressing  the  tendency  to  back, lash  and  reducing  the 
production  of  oxides  of  nitrogen  Tests  arc  run  on  a 
Gouge  440  CIO  vB  engine  having  a compression  ratio  of 
12  to  1 . Dramatic  reduction  in  oxides  of  mtr  .gen  is 
observed  as  the  water  flow  Is  Increased,  yet 
essentially  no  change  is  observed  in  oithOi  power  or 
efficiency.  Exhaust  temperature,  nitrogen  oxide,  and 
equivalence  ratio  Is  measured  at  each  e«hau.t  valve. 

It  Is  found  that  a large  Cylinder  to  Cy I Inner 
variation  in  nitrogen  o«lde  production  is  caused  by 
slight  non-unlformt ty  in  mixing  of  the  hyd.  ogen  air 
streams.  It  is  further  shown  that  nitrogen  o.i.ie 
production  Is  en  exponential  Function  of  equivalence 
ratio,  watar  to  hydrogen  mass  ratio,  and  engine  speed. 


^ 76/00/00  6 'pages23  UNCEASS^mn  CA,*U>*V  «« 

UTTL.  Trernal  cnerr,  f UNCL*SSIFlE0  OOCuMfNI 

autm.  a-sevcu.  y *r*"«x>rt*"on 

Argonne.  Ill  j ' rgoone  National  Laboratory 

se^en^erInV^.rnusS‘Vr,rCr,nt',°^  - «"* 

-inn, peg.  C-n^^^S  t‘ , 5 V ' ‘ 

t *77- 48910  23  44,  C^c  Ca.^vfr., 

Solar  Energy  Society  1976  p 177.  im‘  -n| ' 

.c  “W^oniorcd  research  83 

' ENERCr0ti'U  E^,NlV-HfAT  STORAGE/- TRANSPOMATION 

f..-^:‘,rl?h;-^::j0'>:;.Ctr,c  vehicles  is 
thermal  storage  sou.ee  sT,  * "°t'‘  ,a  “t » I , a 

f-ttery.  to  pc  war  T thermal  . * "’0“#n  Sa  ' ‘ *>•-< 

Including  lithium  flu<.r,ae  * ' V*r,ous  *«tcr,ais 

• Hlcon  ar«  cons>di‘r«-d  - ’ souium  chloride,  or 

heat  uatter.es  'or  us^  ?n  ,re 

Hank  me.  or  Stirling  Cyctw^T*  ?aS*°  °"  ,r>e  B»*eytun 
concluded  that  a litnim.  .i*  a So  assessed,  it 
conjunct  Ion  with  « Siirlinl^*  cattery  used 
Prospect  For  devek.pmc..  ^ a*  «»*•  oes, 


f C*^,‘*  *»  tt.  control  .<■  ^ewwtl™ 

AV5*  LUJ*nt81  * / aponsored  by  the 

2Vl!1°n  0f  Ind“*trlal  and 
• Chemistry,  end  co-sponsored  by  the  Board- 

Af fairs  COnBi!te?  °D  Cheal"try  Public 
thf  ! J"  **  mt  the  l6Tth  Be«tlng  of 
the  American  Chemical  Society,  Loa  Angeles 

April  2-l»,  1971,  J James  E.  McBwoy 
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75/12/00  22  PAGES  UNCLASSIFIED  C-XU.-ENT 

U i t i . Inc ' onicd  fuel  occupy  »"  transport at .on  system,  ry 

sis.sw'Ts;!  'Xnsz-' 

„JS.  "iu.OUOBILE  EM11NES/TL>«HEEIS/-UEE  C0"1«"TI0«/- 

7t“«“coSi»EE5.r.N/  E.H.US.  GASES/  IftANSPOfitATiOM 
ENERGY 

adc  i Sotnn  and  analytic  evaluation  of  e.per  imenta  I 

vehicle!  equipped  .UK  a fly.^el  energy  ronagemen 
ven.cies  I covered  Development  of  moiling 

"a-...  »-«>«'•»<» 

trnn'  lent  emissions  from  an  automorHe  over  any 
«'»«•«  * 

of  the  fuelsaving  potential  of  relatively 
straight  forward  changes  to  transmissions  and 
drivetrntn  systems  is  included. 


N74-22600  L 

RESEARCH  OH  6R0UND  PROPULSION  SYSTEMS.  (Hearings 
before  the  Subcoronlttee  on  Spece  Science  and 
Applications  of  the  Comnlttee  on  Science  and 
Astronautics,  U.S.  House  of  Reorasentatlves, 

93rd  Congress,  2nd  Session,  Feb. 4-6, 1974). 

1974.  137p. 

93rd  Congress,  2nd  Session 

93rd  Congress,  2nd  Session  No. 26 

Coeislttee  on  Science  end  Astronautics 
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AUTOMOTIVE  POWERPLANTS  - GAS  TURBINES 


N 

79N2G464 • » ISSUE  17  PAGE  2.’ 7 9 CATEGORY  44 

79/06/00  19  PAGES  UNCLASSIFIED  DOCUMENT 

UTIL:  Candidate  puwer-convers ion  system  cycles,  appendix  A 

AUTH:  A/STOCHL.  R.  d. 

CORP:  National  Aeronautics  and  Space  Aonii  ni  st  ra  1 1 on  . lexis 

Research  Center.  Cleveland.  Ohio.  AVAIL. NTIS  SAf  : 
HC  A 1 i/MF  AOI 

In  Its  Handbook  of  Data  on  Selected  Eng.  Components 
for  Solar  Thermal  Appl.  p 191-209  (SEE  N79-26476 
17-44  ) 

MAdS:  /•BRAYTON  CYCLE/' ELECTR 1 C GENERATORS/ • RANKI NE  CYCLE/* 
STIRLING  CYCLE 

MINS:  / ENGINE  TESTS/  GAS  TURBINE  ENGINES/  HIGH  TEMPERATURE 
TESfS/  PERFORMANCE  TESIS/  PISTON  ENGINES/  SOLAR  ENERGY 
CONVERSION/  SYSTEMS  ENGINEERING/  THERMAL  ENERGY 

ABA:  S.E.S. 

ABS:  The  Ranklne  cycle.  Drayton  cycle,  and  Stirling  cycle 

are  described  for  solar  thermal  applications.  The 
basic  cycle  configuration.  Its  operation,  and  the 
basic  relations  for  calculating  cycle  efficiencies  are 
work  outputs  are  presented.  The  system  modifications 
used  to  increase  performance  over  that  of  the  ba-.ic 
cycle  are  discussed. 


rOM°lJTFR  STUDY  AIOS  AUTOMOTIVE  GAS  TURBINE, 
n.  G.  F vans  5 T.  J.  Hiller 

Automotive  Engineering,  Vol.  R6,  No.  6,  June  1978, 

p.  56-60 

Computerized  analysis  of  the  aerospace  gas  turbine  has  helped 
the  growth  of  its  automotive  counterpart. 


°»0BLFMS  AND  ,’R0GR‘'SS  IN  0EVE10°ING  THE 

AIITOMOTIVF  GAS  TURBINE ASHE  GAS  TURBINE 

DIVISION. 

Mechanical  Engineering,  Vol.  100,  No.  5# 

May  1978,  p.  40-49 

While  there  ' are  ' no  dramatic  break- 
throughs (o  announce,  steady  progress  is 
■ being  made  in  the  evolution  of  a commer- 
cially viable  automotive  gas  turbine.  This 
article— pursuing  the  theme1  originally 
introduced  in  a feature  story  in  the  March 
' 1977  issue  of  ME — highlights  some  of  the 
main  points  that  were  discussed  by  a panel 
of  experts  at  the  recent  Vehicular  Gas 
Turbine  Forum  in  Philadelphia.  ,, 

NASA  TM- 78956 

COLD- AIR  PERFORMANCE  OF  FREE  POWER  TURBINE  DESIGNED  FOR 

112-KILOWATT  AUTOMOTIVE  GAS-TURBINE  ENGINE. 

Ill  - EFFECT  OF  STATOR  VANE  END  CLEARANCES  ON  PERFOR- 
MANCE. 

Milton  G.  Korfkey  and  Kerry  L.  McLallin. 
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B . J. 

A theoretical  analysis  Is  pre-.enteJ  kMch  shews  the 
technical  feasibility  of  an  external  combustion 
steam  injected  gas  turbine.  The  system  can  utilize  any 
fuel  from  natural  gas  to  solid  fuels  such  as  lignite 
or  waste,  without  any  significant  0clrrmr.it  ion  tn 
performance  and  reliability.  The  study  included  the 
concept  of  total  utilization  cf  energy  hy  cogeneration 
and  the  utilization  of  low  pressure  steam  for  max  1 mum 
power  and  efficiency.  A cycle  analysis  which 
determined  the  most  desirable  pressure  ratio  for  steam 
Injection  Is  discussed  In  addition,  ente.  la  f or 
selecting  a gas  turbine  end  modifications  r egu 1 1 ed  to 
convert  It  to  an  external  combustion  st cam-  in jee t ed 
oas  turbine  are  dlscussrd 
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ADS:  A procedure  for  obtaining  low-cost  electricity  by 

using  evaporated  LNG  to  drive  gas  turbines  In  a closed  k 
process  is  proposed.  The  gas  turbine  In  conjunction 
with  a diesel  motor  would  be  located  at  an  LNG 
terminal  and  is  thought  to  be  capable  of  providing  21 1 


Mw  at  an  efficiency  of  FOX.  The  components  and  the 
circulation  scheme  of  the  proposed  gas  turptne  are 
const  tiered,  and  characteristics  of  existing  gas 
turbines,  LNG  terminals.  LNG  evaporation,  and  cost 
estimates  are  explained. 


ADVANCES  IN  A'.rTOMOTIVF  GAS  TURBINES. 

S.O.  Fronogard. 

Mechanical  Engineering,  v.99,  no. 10,  Oct. 1977, 

P.38-43. 

Here'*  an  advanced  three-shaft  ga*  turbine 
designed  for  compact  car*  that  i*  expected 
to  be  competitive  irith  other  automotive 
poicer  systems.  Reduced  engine  weight  and 
improved  idle  and  part  load  fuel  economy 
are  predicted.  There  is  an  unusually  close 
design  integration  between  the  turbine  and 

the  transmission. 
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p.  250-256. 
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ABS:  As  one  step  In  e.panding  the  *no«  I ed.e  relative  to  and 

accelerating  the  development  Of  Stirling  engine,. 

NASA,  through  the  Jet  Propulsion  Laboratory  |jpi|,  is 
sponsoring  a program  ahich  will  lead  to  a versatile 
Stirling  Laboratory  Rcs«  arch  Cnqine  ISlfcEl.  Ar. 
objective  of  this  program  Is  to  lay  the  gruoivui-rn  for 
a commercial  version  ol  this  engine,  it  is  i*f«r|ant 
to  consider,  at  an  early  stage  In  the  engine's 
development,  the  needs  of  the  potential  users  so  that 
the  SIRE  can  support  the  regu Irement s of  eoucators  and 
researchers  In  academic.  Industrial,  and  guvcriwent 
laboratories.  For  this  reason,  a survey  «*as  performed, 
the  results  of  vhich  are  described. 
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ANN:  A data  base  on  developed  and  o ^rrciil  ly  aval  la:  i«- 

power  conversion  System  Ccmpr.rr  nts  for  Rank  me 
Brayton  cycle  engines.  »htth  have  rotentlal 
application  to  solar  thermal  pn«.ec  generating  system., 
Is  presented  The  status  of  the  Stirling  engine  is 

discussed. 
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ABS  The  paper  reviews  a study  in  support  of  tfu  G'*t  fnssil 
Fuel  utllli.it  lon  Oivlllnn  progra-*  fo<  dr ve  lopmr  "t  of 

1 urge  I S00  to  300  Mp»  Stirling  eng  trio.  *or  Ut  Iciurv 
po».er  generation.  Emphasis  Is  on  coal  bused  sysims 
with  hlgn  cr*nve>  Sion  efficiency  for  appt  ic.».  ion  in  the 
industrial,  commerc la  I end  residential  sector*  lo 
provide  electrical  and  thermal  Capacity  at  the  lolnt 
of  use  Methods  for  integrating  various  co.il 
comtiustors  aitn  Stirling  eng i i-et  arc  eanmln*  d 
Consideration  is  given  *o  suen  Indirect  sy-.li  s lor 
transporting  tnarmal  energy  as  heat  pipes,  t so -l-hase 
IiquIO  net  a I reflu*  boilers,  and  einglc  phase  I ‘quid 
or  gaseous  forced  circulation  loops,  heat  translcr 
character  I st i cs  are  presented 
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ABS.  Prlit-v  movers  such  as  steam  orgmlC  engines  gas 

turbines.  Stir  ling  cngii.es.  and  piston  engines  » < o 
designed  fur  pea*  efficiency  at  specific  operating 
parameters.  Gear  systems  are  used  to  reduce  or 
Increase  the  output  &p>  id  of  the  pi  ime  mover  to  tie 
speed  requirement  of  the  driven  mi«.nir.e.  ai  the 
operational  load.  Inc  . »*nf  ■ guru t ions  of  gear  syste  s 
discussed  include:  III  Moriiontal  paral le I snaf t 
offset.  (21  Horlionlal  para  I I el • shuf t in-line.  I3l 
Horizontal  right  angle.  I4|  vertical  right  angle  anc 
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ABS  The  present  le.el  of  the  technology  In  free-ptstn 
Stirling  e/gincS  (IPSE  I fas  Uci  achieved  over  In, 
past  fee  years  or.  I so  (fonts.  Analytically  the  uts  gn 
ano  optimization  tools  have  been  continuously  up.  a vd 
and  compared  with  upr  mental  data  from  a npmoe-  o* 
engine  configurations  Optimization  computer  cod  s 

he«e  bean  developed  to  alio.  r apid  Convcrg.  i*  «•  m 
un< unstrained  engine  d ign  variables  consistent  with 
application  reqo I r c»vn t -.. . In  this  (anici  . tie-  c«ple* 
tradeoffs  that  eslsl  b«-leeeri  engine  efficiency,  cost, 
a-io  life  can  be  estal.l  i hed  with  a r easonan u r 4>»vr 
effort  a. .d  Conputer  operating  time.  Erpi-rlm-  . tally, 
beth  engine  performance  and  potential  r<- 1 labr  I 1 1 y have 
be».-n  d>  monstratc-d.  ulli'uqh  significant  e«n  A rcealns 
to  acn.eve  thB  goals  *t  tre  identified  appl  n.  at  tons 
for  this  engine  technology  this  pap«>  will  m .l4i 
technology  levels  ai p tent ial  application*  being 
sorted  cn  by  Mil 
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Curve,  end  151  lo.  noise  level  The  Stirling  cycle 
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i riory  - 

Various  configurations  combining  solar-Ranklne  and  f**1*®™**0"  5£j**l1ff1 
analyzed  In  order  to  find  the  arrangement  which  has  the  h ghest  thermal  effi- 
ciency and  the  vnallest  fuel  share.  A numerical  example  Is  given  to  evaluate 
both  the  thermodynamic  performance  and  the  economic  feasibility  of  eac  con  g- 
uratlon.  The  snlar-assisted  regenerative  RanMne  cycle  was  found  to  **  ]**d  9 

the  candidate',  from  both  points  of  energy  utilization  and  fuel  conservation. 
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engine  was  restored  to  iterating  condition,  and 
pro ' l ml  nary  character  I z.it I on  tests  run  witn  hydrocen 
and  helium  as  the  working  gases.  Initial  tests  Show 
the  engine  brake  spec  MIC  fuel  consixuptlon  (BSFCl  with 
hydr  >gen  working  g»s  to  be  within  tne  range  of  BSFC 
observed  by  the  Army  at  Fort  B-’lvolr.  Virginia,  in 
I9G6.  The  minimum  system  specific  Fuel  consumption 
(SrCI  observed  during  the  initial  tects  with  hydrogen 
was  069  g/f W hr  (1.1  Ib/hpx  hrl,  cc-rpared  with  620 
g/kdii  hr  (1.02  Ib/hpx  hr|  for  the  Army  tests.  However, 
the  engine  output  power  for  a given  mean 
compression  space  pressure  was  lower  than  for  the  Army 
tests.  The  Observed  output  power  at  a worki  ng- sp.<ce 
pressure  of  5 MPa  (725  pslg)  was  3.27  kW  (4.39  hp i for 
the  Initial  tests  and  3 80  kw  (5.09  hp|  for  the  Army 
tests.  As  expected,  the  engine  power  with  helium  was 
substantially  lower  than  with  hydrogen. 
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are  considered  along  with  questions  cf  exhaust -g  is 
composition,  engine  noise,  engine  volume  and  wrluht . 
engine  control,  and  the  engine  starting  process.  The 
Stirling  engine  can  use  practically  any  Mould  or 
gaseous  fuel  for  Its  operation  It  Is  found  that 
technically  a use  of  the  Stirling  engine  in  motor 
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Introiiuct  ion  of  the  Stirling  engine  arc  discussed 
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I mprove  the  economic  situation  In  favor  of  a use  of 
St Irl Ing  engine. 
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heat  engine  for  a sm.i  I I solar  thermal  power  plant  a 
Uesci  iptlon  Is  given  of  a free  piston  Stirling  engine, 
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description  It  is  Shown  how  the  machine  has  to  Pc 
designed  to  reach  the  frequency  wanted  and  that 
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load  Is  possible.  Some  preliminary  results  of  a 
laboratory  node  I *r*  given. 
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alternative  to  conventional  belt  driven  vapor 
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heat  recovery  system  is  derived  Based  on  a sing.* 
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THE  PROMISE  AND  PUZ7LE  OF  ELECTRIC  VEHICLES. 


Electric  Power  Research  Institute  Journal,  vol  4 
no  9,  November  1979,  p.  6-15. 


Dormant  for  lAlf  a century,  the  ele*tnc  vc-hacle  (*•  ) 
is  bein,’  rev  ved.  The  prospect  of  slash  in*’  oil 
lepcraience  arid  urban  pollution  In  taule^.  is  enough  to 
ins*iir»i  hope  and  stimulate  lary.e-scale  research  into 
turh  technical  problems  • tat  . ri*  s . hut  even  here 
succ  « ^11  not  be  ■ i ough.  Mas*  pr  ductlon  ind  mid 

spread  use  of  fc.V..  Will  require  Uiouj'htfu1  d^el^p^n 
of  every  element  in  the  transportation  inlrastruct 


ELECTRIC  CARS  ADVANCE  IN  THE  US.  Clive  Cookson. 

New  Scientist,  v.  83.  no.  1164.  July  19.  1979.  p.  198 

200. 


Flectric  vehicles  now  cost  about  the  same  to  rin  as 

petrol  -driven  ®°es  but  have  interior  ^perfomance^^TNey 

also  save  oil  b..t  not  enerqy.  kinq  hanj  to  overcomt 

"thfbasic1  weakness  if  present  day  electric  vehicles. 
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ELECTRIC  AUTOMOBILES 

Energy.  Environmental,  and 
Economic  F’rospects  for  the  Future 

by  William  HaailtM 

O «n*r«r  HtiMtcfi  C-otpormbon 
Santa  8a<tta/a  CWtaim 

Will  electric  can  hjvc  MillicK.nl  speed  and 
range  for  general  use’  W*  they  cost  kss  than 
conventional  cars?  Will  they  save  petrok 
um  even  with  ihe  nceJ  to  burn  **1  to  genet 
ale  electric ily  hw  recharging"’  Will  they  re- 
duce jir  jkiIIuIkki? 

| hoc  arc  just  a fern  o ( I be  many  questions 
answered  by  ibis  timely  book  covering  all 
imn«Ntanl  aspects  erf  electric  automobiles 
Answering  the  need  fen  an  objective  analyst 
trf  the  advantages  and  disadvantages  • elec 
Inc  cars,  the  b»K«k  presents  quantitative  es- 
timates irfrhc  benefits  and  costs  to  be  ccpcct- 
cd  Irom  the  large  scak  use  *rf  such  vehicks  in 
the  United  Stales  Its  purpose  u to  discuss  a 
s|Kclrum  trf  p»>ssihilitics  and  U>  supp-*l  bal 
4 need  decisions  with.Hil  advocating  a partic- 
ular policy  about  the  future  use  trf  electric 

cars 
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An  Aver  Tim’  r®M.«*ry  Model  for  i Load-Acid  "attory 
p**r'itinp  in  an  Electric  Car 
by  .J.M.  Pozek 

i*»pt.  of  Enorpy  Report  DOK/HA'  A/lO)i)i- ^9/5 
alro  N A TM-793'^1 
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A battery  model  in  developed  based  on  lime  averaging  the  rurrenl  or  power,  and  IS  shown  lo  he 
an  effective  means  of  predicting  the  performance  of  a lead  arid  battery.  The  effectiveness  of 
this  battery  model  wan  tested  on  battery  discharge  profiles  expected  during  tlie  operation  of  an 
electric  vehicle  following  the  various  SAP  ,1227a  driving  schedules.  The  averaging  model  pre- 
dicts the  performance  of  a battery  that  is  periodically  charged  (regenerated)  If  the  regeneration 
energy  is  assumed  to  be  converted  to  retrievable  electrochemical  energy  on  a one-to-one  basis. 
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ASSESSMENT  OF  TMF  APPLICABILITY  OF  MECHANICAL 
F NF  SOY  STOWAGE  DEVICES  TO  ELECTRIC  ANO  HYBRID 
VEHICLES  VOLUME  1:  EXECUTIVE  SUMMARY 

M S Thesis 

M W Srt.wartr  1 May  1979  17  p rah 
(Contract  W 7405  eng  49) 

(UCRl  52773  Vol  II  ’vail  NTIS  HC  A02/MF  A01 

Tha  power  and  energy  required  m a storage  device  lo  —elite 
spar  tire  improvements  upon  currant  anrl  naar  (arm  electric  veh*  la 
parlor  m anc*  spec  tfic  at  ton*  a, a catcnlatarl  A review  ol  canrlrttaia 
mechanical  energy  storage  devices  concludes  tttat  only  bywheels 
anrl  lor  tnrna  applications  hydraulic  accumulators  ara  pt  act  teal 
m this  contaat  Wrth  respect  to  each  patlotmaora  specification 
data  is  presented  on  tha  vehtcla  mitr  tract  ton  ot  tha  mechanical 
energy  storage  system  as  a function  of  ih  specific  energy  and 
the  overall  vehicle  mass  Mechanical  energy  storage  devices  may 
or  may  not  tmprove  range  depending  on  the  particular  f onfign ' a 
lion  of  the  vehicle  and  Ilia  driving  cycle  DOF 
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COMMERCIALIZATION  STRATEGY  RESORT  FOR  ELECTRIC 
ANO  HYBRID  VEHICLES 

P Biown  P Davis  G Hagey  and  M Rat / ( 19791  91  p 
ITIO  78859  Draft)  Avail  NTIS  HC  A05/Mr  AOt 

Barriers  to  the  commorciahration  of  electric  powered  vehicle 
technology  are  identified  along  with  possible  actions  to  remove 
specific  banters  Technical  economic  envaontr. ental  and 
institutional  readiness  are  assessed  Recommended  commerciali.-a 
bon  Strategies  and  goals  are  presented  R i 
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de.nZJ.triTl'^"  CnmP""1  *",hm  •»  W«.  tb-niweaflv 
arv,  . 10^^^'™'''"’"'  h*^  »*»  50* Wh  MR  l|  battwy 

,T  ' ,y"OT  assent  wily  no  addifrond  „w,y  „ 
needed  to  keep  rhehwtary  Hot  3s, 


A?*  31359  E NE I esparlence  and  demons! rattoe  pmgams 

In  tba  field  t*  dertrtc  » abides  A Rose.  P Merge.  I Pans,  and  M 
5forr.ru  I Free  Nam. .ale  per  I’Fnwgia  Flettuca.  Rome.  Itafyl 
Soriery  nf  Automotive  frg.nee rt.  Cbrgvm  »nrt  f .pnvtnn  DmmK 
Web  Feb  78  44a r 7.  79/9.  Tyw  7907  7 J 10  p 

»A>te  than  50  liattery  powered  Her.  re  vehetes  have  heen  lest  ad 
by  FNFl.  the  Italran  Fleclttctfy  Board  A heltety  powered  elen.e 
van  with  a range  ol  55  k m and  a top  speed  ot  80  k nsAt  and  a payload 
of  350  kg  plus  two  pewavgers  has  been  deehpaf  an  etertre 
wdh  me -eased  paytnari  capacity,  range  and  speed  is  currently  m the 
desgn  plate.  An  electre  laai  with  a range  nl  70  km  and  a top  e>e.«t 
of  SO  fcfrvh  also  fgrras  in  the  ENEL  derrhprsei,  program  A 
cnmpuiar  ued  data  aerjundton  system  lor  rtnn dor  eg  ehvrr  e veturle 
par  for  msree  is  also  drsri.ysed  IMP 
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A/9  31361  fact  HtaaaaUi  Cents r hybrid  aatisla  prutu 

lytic  l Marietta..  H Piccolo.  end  L Ippulato  (Fact  SpA.  Tuaan. 
Ilvlyl  Sot  ic(y  ut  Aulu/nuti ve  F/ijprctrfi  Conytaw  end  t apwl'utt, 

OtUatt.  Un.h  fit,.  2b  Mer.  2.  19/9  P«*t  /9UUH  lip  / r«H 

Medaeineticel  models  tu  eveloetv  tlic  ctactyy  casasuiiaptaon  ol 
hy  tent  paupolvaakt  aytlaam  af«  ptmolni,  end  rued  lent  uf  i 
pa.rlolype  hylead  pragaolsaun  aatiKla  etc  itpulvd  Itae  analhfiiialHd 
tiMMlvl  ancoapasetvs  wvfial  companeml  eatelyset.  iim  trading  o It  act  met 
•ttytitt!  repaeya  nleal  by  e faact  camsntnptiQn  mep.  eat  cltacacfacy  a Hep  tie 
« ctmpmiaid  ala.  etra  Inc  methane,  e sanauletiun  ul  naeiaiel  belteay 
.rpeietaon.  e lienimiskioai  system  mtelct,  end  tlaalth  end  tun|iie 
Lunyealea  mask'll  A mrstnlef  compolvia/eO  vritaisa  ul  the  medic 
aaae'aa  el  tnatalrls  panwadcc  e Mreatalc  instf  lament  lot  waetyrsige  number 
aal  hybni)  paopuluon  lyttcmt  Anolytas  ul  e paululypt  laybaad 
praapolsaa^n  vehsle  andacetes  fuel  swings  ul  elauul  ItfX  with  anpatl  lu 
coaivcnliunel  liechon  vehicles  J M U 


N80  146311  A.gonne  Nele.net  teb  III 

ADVANCED  BATTERIES  FOR  ELECTRIC  VEHICLES  A 
LOOK  AT  THE  FUTURE 

WiUiem  J Welch  23  Apt  1979  23  p acls  Presented  el  the 
APS  Meehng  Weshangton  DC  23  Apt  1979 
(Connect  W 31  109  eng  381 

ICONF  790484  II  Ayeal  NTIS  HC  A02/MF  A01 

Beltety  systems  whsh  ete  putentael  < endrdetes  loa  aatoclrs 
naadot  velaades  etc  aiast.ussed  These  eaduale  Iced  etad  natLel  eon 
nickel  /etc  /anc  chtoreae  klleum  meld  sullele  end  Httkattn  suite f 
Iceaemac  electaulytel  (Ire  che/ec  lenstics  ol  these  bettenes  eae 
discussed  lea  It  andavidud  beltety  system  as  found  to  hews  less 
ttaen  SOIL  piartiebalny  ul  sraca  esslaal  development  end  com 
naeia  aeta/etaun  tsrwevei  tlae  curnaAeiiaae  pautaebataty  ttaet  el  leeel 
une  ul  Itae  beiteiaee  would  be  SucLesslutty  developed  as  lodged 
lo  be  yieetea  then  76%  It  as  predicted  ihet  the  megnalude  ol 
die  tne'kel  penetielaon  ol  etea.lrac  motoa  vet aattes  wet  depend  on 
the  seventy  ol  luluae  laguad  luel  shuateges  eking  earth  the  cost 
end  guelaty  ol  the  ethrenced  bettenes  DOE 


A79313S3  Mecheaaicel  hybrid  vehicle  innoletiun  F G 

Willis,  A F Keutmen  end  G.  A Kean  (Fuad  Stacnlilic  Hewer  eta 
L ebnt eta* act.  Overborn.  Mach  1 Vxrery  of  Aulo'norn>e  Engineers 
t unyresa  eraa/  Fnpupr/uo  IMUmt  draft  , Feb.  2b  We/  2.  19/9  P^M, 
/900I5  13 p 

A method  lot  a4>ttmi/ing  tlae  enginat/secundeay  usege  airef-ov  ol 
e lay ba aal  vehicle  as  gr/cn  A pnweatiwra  saniulelioti  is  crenlened  with 
tlyatemac  piogtenaaning  tarchniaia.es  tea  cdaleetitka  nptimi/etaisa  end  a 
aaaguciitael  etguarthm  lot  specifying  tg.linael  upvaelmy  pcHiats  lay  both 
engine  end  sasrvadeay  syslrans  An  uveavaew  ul  a usd  toed  melchany 
end  shetegy  legueements  as  presented  A A 


A79  61819  Cu/rcsal  atevetupmeail  ectavataes  mi  date  las 

echaclet  an  luaopc  l Oyrtuas  tSeerdadi  Nule.rael  Ocvdcgamra*  Co  . 
AkwsUvg.  Same  ten  I In  Intel  society  Lneagy  Ctanveison  l tga 
"Ccaarvi  Cooler  esse.  14th  BnJon  Mess.  Aaagni  b 10.  19/9. 
Pare  eealnigs  Vokans  I (A/9  bl  726  23  44|  WetliM«|tun.  O C Ante 
sear  Clsvnset  Sim  aety  19/9.  f 69b  bOI  2baels 

Lraar.ar.ren  rtrctrac  e-nek  .lev. -fatten* .,at  er  lavatars  et  uaveyed 
Itae  clluats  ul  lathed,  Faentc  Fealanel  Het-.trl.  r.l  Gel  met  ay  Itely. 
Betjauin.  Hullea.l  ’owat/ealeasl.  eaeJ  Sweda/n  eae  reviewed  Allot  at  On 
as  given  rtpecaelly  tu  clluats  r,  La^L.a.1  wtreae  liar  Greeter  L melon 
CuihciI  elec  he  vetae.lv  tael  SkUrrhS  letting  ol  the  Ouaigduaa  K2 
east  tlae  UeaHuid  Luces  eka  be  vet  antes  In  wklatun  VW  east  Boe.li. 
Deanilae  Ben/,  Veale  Uni  vetaiLlcs  an  lie;  I .strut  Het.rl.is  ad 
Gea aaaeary  we  datsussed  Alsu  cueeaetl  we  Faeash  elluals  to  ttevwkrsi 
laglrl  bucks,  yens,  east  vet*  let.  es  well  es  holy's  ev eluvium  Mualaes 
wvl  rlea.tas  city  ceas  eaei  yens  MEP 


A/9  51820  The  ctlecl  of  mechenacel  energy  stmege  tyt 

Senas  on  the  cherecletnbcs  o » electric  echsciet  M A Srhweai/ 

fCelalotaaae.  Unayeayaty.  I inaniar  Cetal  | In  laale.sw.ery  t.wag, 
Convcasaon  l.aganceaany  CmM«N».  14th  Boston  Mer.  A.rgaryl 
bio.  19/9  Pa.se  alings  Volume  I IA/9  61  /2Ea  23  44|  Wesheagtua. 
J DC  . Arter  h ef  a (isms  el  Sucarty.  19/9.  p 61/621 

Beltrasr.  tua  e tea: las  vehsle  p.  upuk.ua.  ceta  be  rkvetnssd  to 
eltecl  laede  oils  brleaeea.  shoal  mm  pee*  power  . epebahty  wad 

easngy  sloae»-  reper.ly  Sod.  Mbarn  e.  cenl.neh.er  w.th  , 
""  'mrsel  easragy  .laug  ak-vse  ten  uphma/r  landi  powca  end  leaagy 
cepefsl.ly  ol  wa  vie.  las  vehsle  Eapwtseas  we  ale. aw. I he  deter 
***  "«ess  hecteea  ul  Ha.  ns,  law  .Set  eaaeagy  sloiege 

system  diet  rs  .rapmed  lu  eclnree  e vehsle  mess  sear  rug  „ mc.rese  e, 
awaagr  (Is-  enteral  h,  wtnch  meahwasel  energy  she ea^  systems  ewa 
mass  ante  elc  lr  h vehsle  pe.lo.mwsr  depraels  uprea  ds  beltety  type 
w.l  die  vetasle  pamara  /mess  regu.nmsv.ts  (Author  | 

A 79  61823  Wheel  Hub  mot  oat  epplsad  lo  electvic  whsde 

prupulsaon  A A ttershl-w  wad  G S Grddmwa  (GnSd  lane 
l.-knm...^  Power  WtaeaH  Os.  FuHevton.  tekll  h.  Inter sswty 
l-s.gy  Corweasse.  t.^rmrrsg  Coralmer.e  |4d.  (he.  I on  Mess 

JaT^  Voluns.  | (A/9  61 726  ?144| 

Wethtraglun.  DC  Amrrsw.  Chemcel  Socwly.  19/9.  p 612  636 

Electaac  vehek  systems  bom  tubweyt  tu  ska  hits  we  e 
Prevebraa.  Iran,  ul  tawnpoaletaae.  Il»uwp«s.t  die  Wrsld  wad  rtectas 
watumc  tes  We  egwn  daeaws^  sawn  eltenism  beceus  they  eae  e 

parwe.  be  Isvgate  wad  melraieJ  New  wad  .aarahaag  a „M ep„ 
mo^s  aasloaSe  ekc.setty  puaweveal  / ebb  sugs-nsss,  met 

TJ.S  en ast.fsj  lw  alats-s  Ties 

mmN  ot  .awsspmte.m,  a.  trr.vsf,  rsedevl  lo  sutw  ah.  U.gen, 

|Aulhu*| 
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Collie  Park  Ridge.  N.J.,  Noyes  Data  Corp  (Energy  Technology 
Review.  No  44).  1979  65?  p $36 


The  rpport  presents  dala  developed  by  the  FRO  A with  Iba 
assistance  ot  NASA  on  the  state  ol  Iba  ait  of  efectt*  and  hybrid 
nfudn.  Attention  it  given  to  three  source*  of  data  Ml  controlled 


last*  of  a representative  sample  of  commercially  avadahle  and 
avpenmantal  electric  and  hybrid  vehicle*.  f?l  information  and  data 


from  the  liter alure  and  vehicle  manufacturer*,  and  (3)  the  evpenence 
of  user*,  both  fleet  operator*  and  individual  owner*  Topic*  covered 
include  elecfic  vehicle*  theoretical  back »ound.  vehicle  com 
ponent*  such  at  tire*,  traction  motor*,  cr  .Holler*,  batteries,  and 
battery  cfiarger*.  at  well  a*  hybrid  vehicle*,  and  electrorhemrcal 
device*  Discussion  ol  foreign  technology  covert  foreign  all  electric 
and  hybrid  electric  vehicle  R&D.  power  source*,  drive  syttem*.  and 
control  system*  for  electric  vehicle*,  military  electric  whiclet. 
computer  analysis  of  foreign  faction  batteries  m all  electric  vehefe* 
Finally,  the  latest  developments  available  Jan  1979  are  reviewed 
including  RAD  and  updated  assessment  MET 

A7951827  A comparison  of  metal  ait  batteries  for  electric 

vehicle  propulsion  V*  A.  Bryant  and  E S.  Bu//rlli  (Westin^iouse 
Research  and  Deve|-i*iment  Center.  Pittsburgh,  Pa  I In  Intersociety 
Eoerqy  Conversion  Enginernnq  Conleiencp.  14th.  Boston.  Mass. 
August  5-10.  1979.  Proceedings.  Volume  1.  (A79  51 726  23  44) 
Wadongion.  D.C..  American  Oiemical  Society.  1979.  p 651  653  15 
refs.  Research  supported  by  the  U S Department  of  Energy 

A comparison  it  marie  among  lour  metal  air  systems  being 
considered  foi  futuie  use  in  commuter  electric  vehicles  The  anode 
materials  are  lithium,  aluminum,  /me  and  non  The  litharm air 
system  if  still  in  an  eady  staqe  of  development  A proposed 
mechanically  rechargeable  aluminum-au  system  is  potentially  capable 
of  superior  performance  but  its  relative  cost  of  owner ih ip  and 
operation  is  e« peeled  to  he  huh  Several  slurry  zinc  air  systems  are 
heinq  tleveloped  which  avoid  the  traditional  |>rohlems  associated  with 
the  plate  type  /me  electrode  A hilly  developed  irotvarr  system. 


especijly  one  equipped  with  a If  functional  airelecfode,  is  expected 


tn  be  low  weight  and  economical. 


(Author) 


A 794 9380  f Outlook  for  electric  road  vehicles.  W Hamil 

ton  (General  Research  Corp..  Santa  Barbara.  Calif  ).  In:  Utilization 
of  alternative  fuels  for  transportation.  Proceeding  of  the  Sympo 
bum.  Santa  Clara.  Calif..  June  1»23.  1978  (A 7949376  22  281  New 
York.  American  Institute  of  Aeronautics  and  Astronaut**.  Inc.. 
1979.  p 97  106. 

Electric  vehicles  in  very  large  numbers  could  be  recharged  bom 
coal  or  nuclear  facilities  now  available  or  protected  at  U.S.  utilities. 
Resultant  savings  of  petroleum  could  be  corregrondmt^y  large.  With 
hiture  batteries,  the  driving  range  of  electric  cars  wifi  become 
aderiuate  for  most  automotive  f aval  Unless  gasoline  prices  increase 
drastically  m relation  to  od  prices  or  government  intervenes  directly, 
however,  relatively  few  electric  cat  are  likely  to  be  sold  in  this 
century,  because  they  generally  will  cost  more  and  do  less  than 
conventional  cars.  (Author) 


A 79  51824  An  electric  whede  dnv,  concept  using  a 

centrifugal  dutch  J P Ahendo.1  (Vmkswagrnwerk  AG  WoMshurg. 
jWest  Germany)  In:  Intersociety  Energy  Conversion  Engmeermg 
Conference.  14th.  Boston.  Mass  . August  510.  1979  Proceeding, 
Volume  1 |A  79  51 726  2944)  W«kngw.  0 C . Amend  Chem*al 
Society.  1979.  p 637  642  10  refs 

The  dn.e  concept  described  m this  paper  uses  a separately 
evened  dr  motor  controlled  only  by  a transistor  field  control,  a 
centrifugal  dutch  and  a transmission  with  the  choice  of  Ihiee  <r* 
ratios,  thus  offering  automat*  driving  behaviour  m add. non  to  h*< 
efficiency  The  operation  of  this  drive  system  is  desmhed  m details 
Performance  data  hilt  rl.mb.nq  ability.  mavmtum  speed,  acretera 
l«m  ate  derived  from  the  molnc  and  clutch  character  .stars  to.  a 
vdfrte  equipped  with  this  drive  concept  These  l.gures  are  compared 
w.th  actual  lest  values  taken  horn  a test  veh*le.  that  has  been  hu.lt 
Digram,  of  the  dynamc  di.mnq  hehavou,  ,,,  shown  and  d.srussed 

They  are  also  compared  w.th  those  of  other  dr.ve  concepts  (Author) 

A79  31385  Devatopnwrt  status  and  avpanwica  of  Vert. 

b«Twy  rystwn,  gamed  on  elect*  mhickw  tastad  m Wm  Gwmwty 
U"d«  actual  oparWmg  condemns  (j  W Peter,  (Versa  Batter m. 
Ltd . Canaria)  S.Mr  of  Automata  Engineers  Confrra 
C-potAmn.  Dorm  t.  Midi  , Fwt>  X Urn  2.  1979.  P«*v  790160  10 
p 8 refs 

Report  sums  up  performance  data  obtained  on  lead  and 
battalias  and  accessories  especially  designed  lor  afectr*  road  vehicles 
Also  encompasses  spinel  technologies  such  as  central  electrolyte 
refilling  system,  forced  cooling  and  central  venting  F let  her  desenbet 
Varta’s  latest  atxomplishnwnt,  tor  , wished  maintenance  and  un 
pmvement  ,n  lehaMity.  Another  ofafactwa  If  evpto.tat.on  of 
..^.ed  technologies  for  motiva  power  bartar.es  for  appi. colons 
auch  at  fork  I, ft  trucks  Further  more,  it  presents  development  stag, 

of  Varia  t improved  nickel  iron  FENO.Y battery  tAuthor) 


f***  stoat*  aahiefes  - A 

. R "T*  ° * 1 n,nd  Scientific  and 

tst  ,si  Research  Orgwr„„.on.  Institute  of  Earth  Resource, 

XT  ^0170^  Sources  ro,  4 Aug  ,979 

effioeru  ■r00°7y  '*"’*"*  •**  <*«*<*>"*".  of  more 

^■Ct"  Th~  -rnces  could  he 
r ' J • « *>-*  cwb  o,  battery  W 

SZJ** * I'’*  “T*  «*—  'be  current  world 

Itv^erf  «***wd  battery  system, 

tbe  P°W"  %nU'r*  *PP''C*”00,  Th»  mw.ts  of 

term!  oT^e  »V  fyP"  be  ckscuimd 

sir:  zrssnz-zz; 7^-  r 
rszitss  • ***» — - - — . - 

(Author  | 
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A/9  31363  Electric  vehicle  battery  development  C h 

Fbiu3un«in  (Eltra  Cotp  , Electric  Vehicle  Grocu  Plymouth  Meet 
■14.  Pel  Smiety  ol  Aulomotare  tngmeeri.  Contes  and  Capuutron, 
Detroit.  Mich.  Feb  26  Mer  2.  1979.  Paper  790158  11  p 32  reft 
EHOA  Com  recti  No  31  109  38  3628.  No  31  109  38  4206 

A description  is  presented  ol  the  development  o 1 • new  leed  ecid 
Mallei y lor  electric  v etude  piopuhion  application*  The  bettery 
which  w tied  4 developed  uses  expended  met  el.  nonent  imomel  el  toy 
yr nil  enveloped  sepeielion/retention.  end  tu^i  rale  production 
metlwds  of  packaging  including  through  the  well  construction  The 
Maltvty  is  eapected  to  meet  the  Oepertment  of  Energy  pjels  tor  the 
improved  stele  ol  theert  electric  vehicle  bettery  end  to  be  further 
improved  to  meet  the  Oepertment  ot  Energy  goeti  (or  the  edvenced 
bettery.  GR 

A 79  61 782  Predrctiori  of  vehicle  pertormersce  end  its 

sensitivity  to  component  improvements  Application  to  electric  end 
M2  turfed  vehicles  R F McAlevy.  Ill  (Steven.  Institute  ot  Tech 
oology.  Hoboken.  N J ) In  Intersociety  Eneigy  Conversion  Eng. 
nee  ring  Conference,  14th.  Boston,  Mess.,  August  S-10.  1979, 
Proceedings  Volume*  1 (A/961  726  23  44)  Washington,  DC.,  A met 
icen  Ctiemicel  Society,  1979.  p.  337  342  8 rets 

Simple,  algebraic  equations  were  used  to  relete  vehicle  mess. 

WT.  end  energy  consumption.  C.  to  per  erne  lets  describing  vehicle 
components  cheieclentlics.  By  difterentietion.  the  sensitivity  ot  WT 
and  C to  component  improvements  wes  determined  end  used  to 
formutete  e retiunel  R & D investment  policy  For  H2  fueled  vehicles 
end  electric  vehicles.  EV's,  R & O investment  in  improving  vehicle 
energy  storage  device  wes  predicted  to  produce  greeter  dr  Meases  m 
WT  and  C than  investment  in  the  power  tram  Using  a published 
foiecesl  ol  component  chaiacteiistics.  WT  and  C tor  both  kinds  ot 
vet i teles  were  protected  into  future  time  Iremes  Numerical  results  are 
piesented.  (Author) 


A79-31367  EPHI/TVA  pilot  electric  vrhrde  demoruee 

lion  program.  R J Fenaro  (Electric  Power  Research  InstitiMe.  Pato 
Alto.  Cell!. I and  D L.  Herbaugh  (Southern  California  Edaon  Co.. 
Los  Angeles.  Calif  I Society  ol  Automotare  Fngineert.  Congreu  end 
£ spoof  run,  Detroit.  Mich.  Feb  26  Mar  2.  1979.  Paper  7901 10  9 p 
The  considered  program  is  mainly  concerned  with  the  idenlifica 
tun  ol  the  potential  interactions  between  large  scale  use  ol  electric 
vehicles  (EVs)  and  utlity  operations  By  combining  reliable  EVs  with 
present  day  slat,eof  them  data  collection  technology  the  two  year 
pilot  demolish  at  un  will  establish  the  characteristics  and  capabilities 
ot  EVs  in  a representative  operating  environment  within  the  electric 
utility  industry.  The  key  requirements  lor  an  EV  support  inhetltuc 
lure  are  to  be  established  for  viable,  larger  scale  demonstratun 
proipeme  Other  obtectives  are  related  to  Ihe  identification  of 
optimum  ways  lor  the  electric  utility  industry  to  participate  in 
lager  scale  demoretialun  programs,  and  the  identification  ot  high 
priority  areas  ot  research,  design,  and  development  for  EVs.  G R. 


Energy  Conversion,  v.18,  1978,  p.127-131*. 

MODELING  ENERGY  AND  POWER 
REQUIREMENTS  OF  ELECTRIC  VEHICLES 

mm  i).  hi. aik 

School  ol  Public  amt  Urban  PoIks  University  ,4  fVnu-sIs aura 
Philadelphia  PA.  USA 

(NrirniW  I Afur ik  |V?M 

Abstract  In  ihts  pape.  »c  pteseni  a model  i4  ekvtrh  sehhk  pcflormamc  in  it  ■ an  he  used  to  rsimsatc 
; net  ft  and  power  rcsfuircmcnls  ol  scluclcs  in  sanous  Jr  is  my  cas  u .Minion » Ihc  mods  I is  dciilopcd 
1 bjvK  'fhklc  pjfjmcfcrs  and  when  coupled  with  a simple  model  i f hnieis  performance  r- 
used  Mr  ctaminr  cflcclisc  ranges  anrt  pet-mile  traveled  cncrpi  tcquHcnttnls  ol  ekiltic  vehicles  as  com 
paicd  wilh  internal  combustion  powered  sehhk  under  similar  driving  cnndrlmns 

A numbs  r .4  classes  .4  vehicles  arc  discussed  each  .4  which  is  tdeniihnl  In  characteristic  sjls.es 
III  Hu  models  settle le  and  dmmg  pattern  parameters  A simplilied  ditsiny  svek  is  adopted  ..ml  taitfc 
■.denial  tom  Jie  made  on  each  ol  Ihe  sehhk  classes  using  a simple  m*skl  .4  haliers  fhrtot  mailer 
liu  a Ispical  It  ad  a>  vl  haliers  ami  l'»r  a theoretical  fiigli  performance  haliers 

I tie  relationships  deseloped  here  not  onl)  ptoside  a sint|4e  estimating  model  .4  sehhk  prrlonnjnsc 
hut  also  lay  Ihe  groundwork  lor  a more  comptchenstsc  simulation  model  the*  des elopme m .4  wtmh 
I'  sUf  refills  m progress  Ihe  simplified  m.idcl  ha-  a nsimhef  |4  restlletlisns  on  mole  tiny  alter  naioe 
dnsiii|  pal  lei  its  T hese  rcslr  hi  ions  arc  discussed  along  with  logrca!  eelcnsions  In  ihe  moM  llial  address 
Ihe  restrictions 

The  prclimmar)  results  of  Ihc  mokl  indicate  lhai  eketih  s chicks  cmptnsmg  cMhci  curtenl  le.h 
nol.^y  cm  hiplipcifocmaihc  bailer  res  mat  he  energy  c tin  rent  in  urban  cnsH.mtm.-nls  llowes  cl  m 
inlet  cits  applic jihiits.  wlh-rc  inlctnal  comhusihin  engines  ate  most  c the  KM  ihe  compaialisc  energy 
efherencs  ol  electrics  t»  minimal 


Te,  &1^y  T^0lorry  Ctanferenoe,  Sth,  ifeshircjton, 

.E478-7  Enfiroy  technology  V : challenges  to 
1"7R  technolony  s prooeortinos  of  the  fifth 

Energy  Tochnoloqy  Omferenoe,  Fehnary  27- 
Washington,  D.C.  / edited  bv 
Richard  F.  Hill.  — Washington  : Goverrrvnt 
Institutes,  1070. 
xiii,  10*3  p.  : ill. 

1.  Hewer  (Mechanics ) — Congresses 

- ,0"  H MnBHink.  Ef^troctmnUry  D WnW,. 


Ga*s*r«l  Moton  Remarch  Laboreloriee 
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ran*  am  cam* sf 5%mg^' 

(Ha id  Boston,  mss..  Hov.4-b.19o9).  x-.t-.  ^ ►- 

fcmtorcnsa  o?.  Central  Syr-lws 

Minimum  Enrt-y  Control  of  a Clajs  of  Electrically 
Driven  Vchicios  ?*”)<'  ' 

Y i lmn z E.  S^hinkaya 

•TPL,  California  Institute  of  Technology 

Fondly  57?-74>?l 

ft  ASA  YH  v-SSHi’ 


N7S  3?130*|  Jef  hopuHion  lab  CaM  ln*t  of  Tech  Pn*Ad»na 
THREE  STATE  Of  THf  ART  INDIVIDUAL  ELECTRIC  AND 
HYBRID  VfHICLf  TEST  REPORTS.  VOLUME  2 

Nov  1978  329  p raf* 

(Contract  FC  77  A 31  1011) 

(NASA  CR  182311  HCP/M1011  03/2  Vol  2)  Avail  NTIS 

HC  A 15/Mf  A0 1 

Pfocedurw  UStd  m d*t#rmmmg  tUm  energy  efficiency  and 
economy  of  a gasolin*  electric  hybrid  tan  an  electric  pa**#ng»r 
car  and  an  electric  van  are  described  Tabular  and  graphic  data 
ihoe  rwulM  of  driving  cycle  and  constant  apeed  lw*t*  energy 
distribution  to  vinoiK  component*  efficiency  of  the  component* 
and  for  the  hybrid  vehicle  the  em*a«K>na  ARM 


NR0  1 1 9M * | Jet  PropuKon  lab  Calif  btl  of  lech  Parade..* 

A SURVEY  Or  ELECTRIC  ANO  HYBRID  VEHICLE  9lMt.ll  A 
TION  PROGRAMS  Elnel  Report 

J Seven  D A Heimfmrgei  end  M A MetceKe  Nnv  1978 

1 10  p ref* 

(Connect  FC  77  A 31  10111 

(NASA  CR  1B24S7  HCP/M101104I  Ave4  NTIS 

HC  A08/MF  A01  CSCl  13F 

R**uR*  of  a lumpy  conducted  wither  the  Unded  State*  to 
determine  the  eatent  of  development  end  capahilifie*  of 
automotive  performance  vmuletion  program*  *uttah*n  Inf  etertm 
end  hybrid  vehicle  »tu*he*  ere  eimnreiml  Altr^ethe* 

111  program*  were  identified  e*  being  m a ir*ahle  *te*e  The 
complexity  of  the  emtng  program*  *pen*  a range  Iwrm  a page 
of  timple  desktop  calcrilator  instruction*  to  300  000  Ime*  n#  a 
high  level  programming  language  The  rapahrMy  to  *imulate 

38  7 electric  vehicle*  WI*  mo*t  common  heat  engme*  «econd  amt 

hybrid  vehicle*  lee*f  common  Batch  operated  program*  ere 
*lrghtty  more  common  then  interactive  one*  and  one  third  ran 
he  operated  m either  mode  The  mo*t  commonly  uaed  language 
WH  FORTRAN  *h#  language  typrceRy  u*ed  by  engmrmi*  the 
higher  level  simulation  language*  (eg  SIMSCRfPT  fiP^S 
SIMULA)  used  hy  modal  hurlder*  were  coneprc uou*)y  la*  kmg 

DOF 


VTOTA^K  YEAR  FOR  EVs,  ».y  ciaro  E.  Wise. 

Mnchine  Design,  vol.  y),  no.  ?fl,  December  107fi 

p.  104;. 

N <1  no  '"nger  the  *>gn  ot  an  eccentric  to  be  an  electric  vetucle  fan  Ooroml  Motors 
hM  wlffM  It*  field  along  with  several  other  r nrporate  giants 


THE  TTYPRTR  ET.EFTRIC  VEHICI.E  DEVET.0FMENT  AND  FUTURE 
FROPFBCTS , by  , Tamos  R.  Buraby. 

Futures,  vol.  10,  no.  6.  0etol>er  197^, 


C )vrr  the  last  decade  or  so  significant 
rlTortt  have  |»rrn  made  lo  drvrlop  not 
only  vehicles  powered  by  br.it  entwines 
or  elertricily  but  also  hybritl  vrhiclrs. 

A by  In  id  vrbirlr  ran  Iw  defined  a*  a 
vrbirlr  which  i*  powerrd  by  two  or 
morr  energy  sourer*  providing  vrliirlr 
propulsion  simultaneously  for  part  or  all 
of  fbr  time.1  This  rejiort  is  concerned 
only  with  hybrid  vrbirlr*  in  whirb  nor 


or  niorr  ol  ihr  energy  sources  is  rlrrlric 
(usually  a battery).  Tbr  additional 
rnrij»v  sourrr  is  generally  onr  or  morr 
of  tbr  following;  an  internal  combustion 
(ir)  engine,  a flywbrrl,  a pneumatic 
acrumulatoi  or  a secondary  battery. 

Why  flrvrlop  hybrid  rlrrtric 
vehicles?  I be  answer  lies  in  tbr  relative 
advantages  and  disadvantage*  of  jr. 
engined  and  electric  vehicles. 


GETTING  serious  aobut  ev  motors 

Peter  Walker 

Machine  Design,  vol  50,  no.  10,  May  11,  1978,  p.  108- 


M,'rh  ha*  N**°  'earned  shout  optimizing  motors  and  hatter**  la*  dwx.mum 
•peed  range  and  payload  ,*  * 


> 
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KLKCTKIC  Al/rOMOBILES?  --  YF~: 
by  Ernst  Stuhlinger 

Journal  of  Energy,  /ol  . no.  C*  pt<  r?ibt-r  l u , p. 

«?Y9-l:88 

f.runing  ahurUgr  ol  pr  indium  Ihrralrna  Ihr  blrhac  ut  ( uni  ruin, ual  •ulumululra  and  Main  Ihr  aranh  lur 
allcinair  li  jiiapuilaliun  ayalema  mandatory  kilning  aeacial  |n»<il>U  aubalilulra.  Ihr  do  If •»  aulomobdr 
piuiniaing  a<  a ihuil  ditlmr  tnminulri  car  KOMI  Oil.  Ila  la* k ul  pollution  “.odd  Iht  an  additional  ad 
tanlagr  \ utlrmalK  Mart  leal  and  dcaronalrallua  piojct  I <••»  nndrilakrn  lu  analy/r  Ibc  faffiaMaan  tapahdM) 
ul  a cwmiarfiuH)  aaadaMr  rlolM.  mMmMi  lb.  pro|c.l  m.ludrd  a ala  munib  dining  progi a»  by  a.dunim 
Iral  dmrra  aabi.  uacd  Ibc  tai  lor  d4«l>  trip*  lo  and  Irum  aoik  Although  Ihr  prllonaamr  ul  Ihr  Iral  arbulr  uaa 
uni)  about  hall  aa  good  aa  (an  hr  r.prtlrd  «Mb  an  rlrilrk  (utumulrr  taf  tpoilnall)  dtugntd  lur  tla  puipoac. 

Ibr  rruclloa  of  Iral  drlarrain  Ibr  I OMI  kK  piujrcl  aaaa  poailnr  » \prnrair  and  data  ublaMM-d  in  Ibla 

pro)..  I led  lu  iri  iimwrndaliuna  for  lurlbri  alrpa  lux  aid  Ihr  d.  arlupiurnl  and  inirndudH.n  ul  laigc  aumbrta  ul 
rlrtiiu  « iHiiiuiilrr  tai*  for  urban  lran%|Mirlali«»n 


Electric  motor  handbook  / editor,  E.  H, 
Wernlnck.  — London  ; New  York  s McGraw- 
Hill,  cl97R. 

xvl,  629  n.  : 111,  ; 26  cn. 

Includes  bibliographical  references 
and  Index. 

ISBN  0-07-084488-7 

1.  Electric  motors — Handbooks,  manuals, 
etc.  I.  Wernlnck,  P.  H. 


2412a  it  I M ) 4*V) Oil  factor*  aflriliag  Ihr  toauaruialuaima 

of  cladm  and  h)bfld  acbklcv  (KuiJuc  I'ma  I ala)dl  IS  ll  Stl 
I lid  fcu  lllltidla*.  I|*llnal  a I ng.liccillig  SIuJkiI  fb.1  W?l  ti-Ollad 

l<  77  so:  4240  ll)p  IVp  Nils.  PC  AIM  Ml  AOl 

I a.  tufa  altr.lmg  (UMCIi ulualnm  .1  dr.  Ilk  ai.d  li>Ukl 
achkkra  lehval  aa*  ir  inacaiigalcd.  and  I lie  rumana  and  Imanaul 
aa|«da  "I  liar  aaaMacialaludau  prikraa  ant  evaluated  S ■*  K tal 
malilulmn.  vabkh  .an  laiili  help  and  hindri  aa.dnalk-n  id  i .unmet' 
tiali/aii'in  *cir  aluJird  Ibc  ndr  of  the  I h ll  rliv  ikiaiolida* 
| ’ingiaiii  in  ini  him. I mg  i lira  1 1 ai  inter  .lalnala  ai  aaaa  ( (atmti.  «i  ll  a aa 
..UK  ludrJ  Inal  ibr  rbv  iiiaikct  ddnanJ  calat.li  l«  d b)  tin  demon 
aiialnm  piogiarn  (could  I*,  a major  alimulua  ••  |4rwM  afi.l  | -i.niial 
pioduada  fi  .k  ra!  planning  gianla  and  ktaii  guai  ..Mcca  mil  ['i>'*alr 
financial  iikrulivc  lo  ainjll  buainraa  pnalucriv  ilk  market  stibatg 
■lie nl  luoal  ap|>io|.iial(  lor  hV  oar  la  in  the  ti*»Kl(lal.  uil>  n light 


load  dab. (I)  fieri,  coaling  Icdundog).  paaacngd  *Va  arc  *1. a e.o 
noiiikall)  romprliliar  » llli  internal  conihualmn  engine  a .In,  lea 
lit  Val,  and  an  ill  not  be  unlil  adaaikcd  ballei)  le.bmdog)  liarn 


rtniac  a lib  internal  .ombualc  m engine  a elm  lea 


balmy  .1  ala  ami  EV*  ale  pi. kilned  in  aulfiaioil  (|t».il*i>  ll.al 
pi  .aloe  ll.  n i oala  and.  llieirfnrc  inaikcl  pikra  aic  a.o«ipclili*c  mlb 
I hoar  of  lo  w.  autkompad  aul  .mobilcv  a ij  coaling  fiuan*.ul.  Man 
aikc.  and  legal  inaliluliona  mill  aupp.nl  llic  aalr  aid  uac  ol  ihaa.  bwl 
peifoimaik  r inual  be  pnpioved  if  LlfV*  gan  uni rallkled  h.  erne  lu 
uac  publn  load  way*  in  llic  ll  S 


CAR  FOR  TOMORROW:  A QUASI-ELECTRIC-ORIVE  VEHICLE. 

Energy  and  Technology  Review,  June  1977,  p. 10-16. 

An  electric  vehicle  with  an  intcrnal-combustion-cnginc  adjunct  could  be  the 
alternative  automobile  to  compete  successfully  with  today's  car  and  to  help 
reduce  petroleum  use. 


8Arrr»’v  sun  Fun  cru  technology  surve  -yeo. 

Thomas  J.  Lund  6 Joseph  F.  McCartney 

Automotive  Engineering,  Vol . 86,  No.  7, 

July  197#,  o.  68-72. 

The  future  of  the  electric  vehicle  defends  on  advancement  of  battery 
technology.  This  article  discusses  leading  ed^e  battery  developments 
and  fuel  cells  for  special-purpose  vehicle  power. 


A PUSH  FROM  CONGRESS  ANO  EVs  WILL  ROLL. 

C.E.  Wise.  / 

Machine  Design,  July  21,1977*  p. 27-30. 

Passage  of  Public  Law  94-413  commits  ERDA  to  the 
purchase  of  7,500  electric  vehicles  by  the  early 
80' s and  the  Postal  Service  to  adding  750  1/4- ton 
EVs  to  its  fleet  of  350  electric  jeeps. 


111U 


Automobiles,  riectri'c 

The  Consumer's 
ELECTRIC  CAR 

Ernest  H.  Wakefield 

Dr.  Wakefield  explains  why  he  considers  the 
electric  car  tne  logical  next  step  in  automotive 
evolution,  erf  *-diy  it  is  the  natural  replacement 
for  today's  conventional  .‘era  (fatally  dependent 
on  dwindling  supplies  of  fossil  fuel).  Anything 
that  would  prove  helpful  In  knowing  about 
electric  cars  - their  design,  advantages,  draw- 
backs. operation,  and  future- is  included. 

The  author  took  special  care  to  make  certain 
this  unique  guide  to  electric  cars  is  understand 
•ble  and  informative  to  all  readers  including 
those  without  an  engineering  or  scientific 
background  Technical  data  with  explanatory 
curves  and  tables  are  included,  but  will  not 
detract  from  the  book's  Interest  end  usafulrats 
for  nonspecialists  as  well  as  experts. 

Automobile  enthusiasts  will  find  this  first 
Kithoritative  book  on  electric  «i  beneficial 

£’en^  fV*  ,nC,ud* 

scientists.  environmentalists,  automobile 

owners,  dealers,  manufacturers,  those  con 
«med  about  mankind',  energy  future,  and 
anyone  intrigued  by  new  technology. 

Dr  Wakefield  does  not  say  exactly  whan  the 
e ectric  car  will  become  a major  form  of  trans- 
port. but  he  is  convinced  it  could  be  and  may 
be  soon.  His  purpose  in  writing  the  book  has 
been  to  inform  specialist,  and  non^wciaij,,,  in 

*1V*"C*  C?"C*r",n«  *°  ^Portent  subject  on 
which  h,  ha,  devoted  many  yews  and  mad. 
hhTHelf  one  of  the  world's  leading  authorities 
When  the  alec  trie  car  becomes  . widespread 

^achcal  reality.  Or  Wak.fi.ld',  contribution, 
hen  b.  part  of  it.  Hi,  book  provide  tha  reader 
mth  . comorehensive  previa  and  Introduction 
the  electric  car  whose  general  availability 

* ?rw  h cteBf,T  • Question  of  "when  " 
not  if. 


T L 

Section  One  explain,  the  design  conflgura- 
hons  of  electric  vehicle,  and  than  offers  broad, 
thought-provoking  information  on  a range  of 
pertinent  subjects  from  gowmment  regulations 
to  the  convincing  economics  of  electric  cars. 
The  author',  comparisons  of  efficiency  charac 
•eristics  between  electric  and  gasoline-driven 
c*n  startle  many  readers 

The  basic  principles  of  efectiicitv  are  covered 
in  Section  T«c  clearly  and  simply,  as  prepara- 
tion for  Section  Three  which  examines  in  pre- 
cite detail  the  operation  and  technology  of  an 
electric  car.  the  reliability  of  its  battery  and 
charging  system,,  a,  wall  as  a discussion  of 
alternate  motors  and  controls.  Section  Four 
concludes  with  a vigorous  consideration  of  the 
electric  car's  future  prospects,  the  author's 
expert  view  on  weys  of  achieving  significantly 
Reefer  mileage,  and  tha  siprificance  of  e'ectric 
ears  In  terms  of  mankind',  energy  position. 
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1*3.2  2°  enerT7y  crlsis  * technical, 

,P4P  snoctivr'^  / n3rTnPT1f^1 ' eooncnicT 

adv?90rv  ^tors,  Howard  ronton, 

Art°r'  mch-  * Am  Arbor 
acicnop  Publishers,  clh77. 

2 v,  s ill.  | an. 

Includes  bibliographies  and  inrtex 
ISTN  b-?*>n*l-fi-A. 

wwASFVoiMRA^TTrr;ASOL,N|:  "v  SJBTmmNc 
luw  rTRfORMANCE  ELFCTRIC  VEHIC  LES  ....  jj| 

(By  Sumner  Meyers.  Inst, lute  of  PuWK  Adimnnlrjlxm  From  T„~ 
poflalinn  Research  Board  Special  Rrnort  , * 

of  Sciences,  |Q75|  ^ 16  ' Na"",u,  Aljd""V 

H-tm.whi.fr,  If  Vs,  „ offnrj 

^ 'LT"*'  - W**crd  th....*,  Ihr  w tv. 

chanwd  ,o  Z,IKmh  T ? <•"»«'«  An^ln  ..wW  hr 

, Z * - *MK"-  ■*"•"»  -Hw.  h»h,h  r.lrx 

^ TT'.T'. - ^ 

JwJJX*  h ’6  MGe  CATEGORY  «« 

• t ie?!'  orn.  V UNClASSir  ICO  DOCUMENT 
" C ,J?l7OCh*^ca'  energy  conversion  I - Electrir 
vehicle  prrpolslon  tiectrlc 

: A/HIRSCHFElO.  f 

Mechanlca  I Cnglneei  lna  vol  an  i..rw»  _ 

: /‘AUTOMOBILE  E’lGlNI  $/  'COST  E S T I MAI  F S/ • M r r to?r  ^ 35 
VEHICLE S/"E  l EC  T ROM*  CHAr^AL  DE  T?C«  /^NEPri  /nr 
imcIENCY/.PROPutSIOff  MSTVrScwSS  COf.VlPSIOM 

l * 5h r mb>IcoS£o^Sd&/>' !! I S’c  L T- i tm if?/  C0"P0UWDS 

/ SULf.OES/  fM,eS/  SERV,Cf  l,rC 

ProQ-ess  In  the  development  of  electrochmir.i  r .. 

enp  gles;  hcSxevcr.  cost  and  durability  crcfilrm, 

to  be  solved.  Progress  has  bonn  ' '<"*  n 

co,,  „ "?  !£ 

C*M  ACDfoacfv-s,  t5f».00/hhih  Pecent  ° 

demonstrated  stable  high  performance  of  n??™? 
uncharged  LI-AI/FeS  rail.  »«  « . ! Prismatic, 

hr  and  50  cycVes  ° Periods  e.ceedlng  togg 
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Intersocletv  Diercjv  Conversion  Engineerino 
Oonferenoe,  12th,  Washington,  1977. 

Prtxaeedinos  of  the  12th  Intersociety 
Enemy  Conversion  Engineering  Conference, 
Washington,  D.  C. , August  29  thromh 
Sept£rfcer  2,  1977.  — La  Cringe,  111.  : 

779041  — The  Zinc -Bromine  Battery:  Possible 
Candidate  lor  Load  Leveling  and  Electric  Vehi- 
cles, F.  G.  Will,  General  Electric  Co.,  Schenec- 


tady, N.  Y 250 

779044  — The  Design  and  Development  ol  a 30 
KWH  lithium- Aluminum^  Iron  Sulfide  Electric  *) 
Vehicle  Batlery,  W.  E.  Miller,  V.  M.  Kolba,  A.  A. 
Chilonskas,  Argonne  National  tab  , Argonne, 

III.;  K.  Gentry,  Eagle  Picher  Industries 256 

779045  — Design  of  a Current  Technology  Electric 
Vehicle,  R.  H.  Guess,  W.  R.  Nial,  General Electnc 
Co.,  Schenectady.  N.Y.;  M.  A.  Pocobello,  Triad 

Services , Inc 262 

779046  — Flywheel  Module  lor  Electric  Vehicle 
Regenerative  Braking,  G.  Chang,  E.  L.  I.  us  ten- 
der, E.  Richter,  |.  S.  Hickey.  F.  Turnbull,  Gen- 
era/ Electric  Co 269 


v 78N275'JS»  ISSUE  16  ‘AGE  24te  CAl'CCRv  44  RPI*: 
PB-278121/9  DOf  ISC-OSt  77-23  4-V01-4  77,11/00  4 

VOtS  212  PAGES  UNCLASSIFIED  DOCUUENf 
UTTL.  Hybrid  vehicle  tccnnolu  iy  constraints  and  .u  u I i *.a 1 1 on 
assessment  study . Volune  4 Sections  to,  it.  and 
appendl*  TiSP:  Final  Feport . Ap".  1979  • «iun  1976 
AUTH . A/i  APCDtS . D.  E . B/MIMON.  « G . C FMOLkt,  i . 

D,  KOHLENBERGER.  J.;  E/kYAN.  t..  F /$«•>  sON . H.. 
G'SM*UEV.  6 ; H/SPElSfAN.  C : I/MhI»E.  II. 

CORP:  Aerospace  Corp.,  El  Scy-ndo,  Calif.  CSS  t 
Environment  ana  Energy  Conservation  Dlv . I 
AV Ail  NT  IS  SAP  HC  AIO/MF  AG| 

KAjS.  / * AUT0M00I  l E E'.GINtS/*  ENERGY  CONSCRVAt  lot./- ENGINE 
CE  SIGN/ -FUEL  CONSUMPTION 

mins  / abahing/  exhaust  gases/  flymmeelS/  l’EChamiai  drives 

/ Rf  GENERA  T ION  t ENG  I hi  ERI NGI/  STGBAGI  C- T 1 1 k ! I S / 
TPANSMISSIONS  IUACHINL  ELEMENTS)/  VEHICLE  AHiilS 
ABA:  GRA 

ABS:  The  hybrid  vehicle's  energy  cootumpt  let  an. I (iMu»t 

emissions  are  considered,  factors  such  >t  v-.-nicle 
weight,  peak  cruise  soeed.  and  regenerative  peaking 
are  discussed.  Tech,*, loulca I constraints  to 
introduction  of  the  hybrid  vehicle  and  <.pp I icat tuns 
that  could  benefit  most  from  Its  energy  conser vat  ion 
potential  are  Identified. 


IEEE  Transactions  on  Vehicular  Hay 

Technology,  v.VT-26,  no  2 19/7 


Knrdosch,  Karl,  l*'??- 

Ratteries  / ertitnd  bv  Karl  v.  Knrdesch. 

— Now  York  : Maiool  Dekker,  cl077. 

2 v.  t ill.  Jf*.  AaaJ  V.  O- 
nrtrrtTTS:  v.  1.  Manganese  dinjd<V». — v.  2. 
I»v}-acid  batteries  and  electric  vehicle*. 
Includes  bibliographies. 

ISFN  0-92*7-6094-0  (v.l) 

ISTN  0-924^-6400-7  (v.2) 

1.  Flectric  batteries.  2.  Mannanese 
dioxide.  I.  Title. 

621.35 


ELECTRIC  VEHICLES  ANO  AUTOMOTIVE  ELECTRONICS- 
(Spsclal  1 i sub  ) 

The  ( ompulcr  Simulation  of  Automotive  Use  Patterns  for  Defining  Battery  Require 

Comparison  of  Electrical  Drives  for  Road  Vehicles  

Advanced  Molor  Developments  fox  I lecinc  Vehicles  E P Cornell.  I 

Development  of  a Hybrid  Flywheel/ Battery  Drive  System  for  Electric  Vehicle  \ppl». 

_ E L.  LusienoJer.  It  H Guess. 

Prime  Sensors  for  Electronic  Automotive  Engine  Control 

System  Considcra lions  for  the  Design  of  Radar  Braking  Sensors  
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resource  b.i-e  In  the  longer  to  * Is  evaluated 
Alto,  native  paths  tor  power  transmission  from  th  hrat 
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IS  AN  ELECTRIC  VEHICLE  IN  YOUR  FUTURE 
Edwin  C.  Hackleman,  Jr. 

Environmental  Science  1 Technology 
Vol.  11  no.  9 September  1977 
p.  858-862. 

Perhaps.  Shofl-trip  housetmld  and 
industrial  markets  are  ready  to  be 
tapped  and.  once  penetrated, 
a solution  to  our  energy  and 
environmental  problems  may  be  at  hand 


QD  Electrochemical  Society, 

552  Extended  abstracts,  v,  77-1,  Spring 

,Ek?  meeting,  Philadelphia,  Pennsylvania,  May  A- 

1977  13,  1977,  — Princeton,  N.J.  : Elect ro- 

▼•77-1  chemical  Society,  el977. 

1027  P.  t ill.  ; 22  cm. 

Includes  extended  abstracts  of  Battery, 

MATERIALS  AM)  n«Bg5  TOW  «, 

OaATTfhCWALTgg)  njgfttiU  TOOQXS 

Mitel u>q  of  Electric  Vehicle  I«st  trry  Abdication* 

L II.  Gaines  and  H.  B.  Sykes *05  | 

Current  statin  of  the  m Circulating  linc-Air  Vehicle 
Battery 

A.  J.  Aig.lehy,  J.  Jacquelin.  and  J.  f.  tagm *09 

Nw  I.i thin*  Solid  Electrolytes 

H.  Y-P.  ling *11 

Itsiic  Onkrt  Ivity  of  Pure  and  Urged  LigSiOg  and  i 

Li^AlOg 

I.  D.  Raistrirk,  Y-W.  Hu,  C.  M>.  and  P.  A.  Ikjqgtns....  *11 

Eithiian  Ion  Chnductivity  in  Lithim  Nitride 

B.  A.  Rmi.(V  and  B.  A.  Ikrnlns *15 

Alkaline  Oil  leakage 

M.  N.  Hull  and  H.  f.  Jars *1* 

Studies  on  Onrwion  of  lead  Arid  Battery  Grids  with 
Addition  of  Chtialt  and  Siller  Ongmryti 
R.  R.  Galqali,  P.  V.  Vasiileva  Rio.  and 

H.  V.  X.  Itkga. *20 
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Anderson . ErVin  P. , 1095- 

Electric  motors  / hv  FrVin  P.  Ant^rsm. 
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anolis  : T.  Audel,  cl?77. 
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Includes  index. 

ISEN  0-672-23264-'’ 

1.  Electric  motors.  I.  Miller,  *»x, 
1929- 


1113 


► 


HARWOOD’S  CONTROLOF  ELECTRIC  MOTORS 

Fourth  Edition  • Eddod  by 

RALPH  A MILLERMASTER 

Vice  President,  Engineering  and  Development,  Culler  Hammer.  Inc 

The  publication  of  this  new  edition  will  reaffirm  Hatwood's  position 
as  a classic  in  its  field  It  features  the  latest  hardware  and  tech- 
niques used  in  the  industry  and  has  been  rewritten  to  Keep  pace 
with  the  performance  requirements  of  today  s larger,  more  com- 
plex machines  as  well  as  the  solutions  ptovided  by  the  control 
design  engineer  to  in«*l  those  remnmments 

This  Fourtti  Edition  includes  new  material  dealing  with  Static  Logic, 
Alternating  Current  to  D.rect  Current  Power  Conversion,  and  Alter- 
nating Cuuent  to  Alternating  Current  Power  Conversion  Emphasis 
has  been  placed  upon  g.ite  controlled  power  semi-conductors 
used  for  adjustable  "Cltage  d-c  drives  and  adjustable  frequency 

a-c  drives.  

CONTENTS: 


Introductiun  Electrical  Diagrams 
Construction  of  Control  Apparatus 
Pilot  Devices  and  Accessories 
Direct  Current  Contactors  and  Re 
lays  Automatic  Accelerating  Meth 
ods  for  Direct  Current  Motors.  The 
Direct  Current  Shunt  Motor  Shunt 
Field  Relays  and  Rheostats  Direct- 
Current  Adjustable  Speed  Drives. 
Automatic  Regulating  Systems  The 
Direct  Current  Series  Motor  Two 
Motor  and  Multiple  Motor  Drives  Dy 
narmc  Lowering  Hoist  Controllers 
Alternating  Current  Contactors  and 
Relays  Static  Logic  The  Polyphase 
Squir'el  Cage  Motor  The  Wound 
Hotor  Motor  Altcrnatinq-Current  Ad- 
justable Speed  Drives  The  Synchro- 
nous Motor  Magneltcally  Operated 
Brakes  Resistor  Design  Appendix 
Tables  of  Motor  Currents  Refer- 
ences Books  on  Motor  Control 
Index 
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electrochemical  energy  conversion 

Pari  1 — Electric  Vehicle  Propulsion FrHi  Hirschleld 

There  are  some  promising  new  approaches  in  the  works  lor  utilizing  electro- 
chemical power  sources  lo  drive  electric  motorized  vehicles 

M^ch.  Eng.,  v.99,  no. 6,  June  1977,  p.30- 


rc  Vc+tnr  .‘Vniroea  Svrmsiirt,  ->7tb,  Atlantic  Citv, 

N.J. , 107fi.  T' 

[Pmof^ims]  / sncnsnred  bv  Power  Source# 
1Q?*  lYKhnicnl  Area,  Flectmnic*  Tochrolngy  and 

^vioes  laboratory,  U.S.  Arrv  Electxmlcs 
r>TT«nr,,  Port  Mnrrmith,  N.J.  — t>*3  Bank, 

N.J.  i P9C  Publications  Onmittee,  [1977 J 

Lithium  Chlorine  Rechorgeobie  Battery  e f 

I C Scharlr  r.  J S 1 hompson.  T M *<»vrvkc.  and  R E Baker.  FSB  Incorpora 

FeS  Electrode  Development  for  o Secondary  Li, Si  FeS  Battery  p 3 

John  C flail  Atomic*  Inlrmatkmat  Dicisum.  Rockwell  International  Corporal I 

Design  and  Performance  of  lithium  Aluminum  Iron  Sulfide  Cells  fi  , f 

H O Ivins.  E (..  (,av.  W j WalsR  and  A A Chilrmkas . Chfmical  F.ngtnrertn 
Argontu  Xational  Laboratory  

The  Sodium  Sulfur  Battery  tj  j £ 

Steven  A Weiner.  Fngnfertng  anti  Research  Staff.  Ford  Motor  Company  . . . 

Nickel  Battery  Systems  for  Electric  Vehicles  p . I (o 

I.  E.  Miller  and  K A.  Brown.  Fleet  main  Division,  Couplet  Department.  F.agb 
Industries.  Inc  

The  Requirements  for  Batteries  fer  Electric  Vehicles 

llarvry  J Schwartz.  Lewis  Research  Center Pt  .9-0 

Federal  Battery  Program  for  Transportation  Uses 

A R l.andurelre.  k blunder.  U.S.  F.nergy  Research  and  Development  Admtnti 
N P Y ao.  Argonne  Xational  Laboratory  yg,  JJ3 
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dr  I ves 

AUTH:  A/UN'il  WEHR . L.  E.:  fi/BAl  LEY . R . 1.;  C/STAOLER.  M t. 

; 0/TURNER,  a.  M.  PAA:  0/ 1 Ford  s’otor  Co..  OrA-to'r. 
Mtch.  , 

In:  Intersociety  Energy  Conversion  Engineering 

Conference,  ttth.  State  Line.  N»v . . September  13  17. 
1976.  Proceeding.  Volure  I.  1*77-1366  3 0 3 4 41  N-w 
York.  American  Institute  of  Chemical  Engineers.  I '>76 . 
p 410  437 
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WINS:  / COMPUTERIZED  SITUATION/  ELECTRIC  MOTOR  VEHlCUS/ 
ENERGY  SICRAGF 

ABA:  (Author) 

ABS:  The  hybrid  powertrain  • combining  a conventional 

Internal  cc»t>ustion  engine  with  an  energ,  storag 
System  - ha',  the  potential  tor  a significant  reOnct  *0'i 
of  fuel  con-omption  tn  vehicles  during  metro  driving 
The  overall  energy  savings  possible  through  the  use  of 
hybrid  powertrains  in  a variety  of  vehicle  types  • . 
calculated  and  analyzed  Comparisons  are  made  wit** 
at  I -electric  and  conventional  powertrains  and  tt» 
parallel  on/off  hybrid  Is  found  to  pe  superior  In  furl 
economy  during  metro/h  1 (jhway  ck'tvlng  to  both  of  l ',vt 
power  Ira  I ns 


dth,  Los  Anor»les#  1«»7«.  ’ 

i^roccerTijxTS  / Fourth  Annual  Intersocietv 
OTnfermce  on  Transportation,  July  19-23, 
197R,  *melos,  Oilifomin.  - Now  York  , 
Jiorican  Society  of  Mechanical  Fhoinners, 

* iU-  f 2n  an. 

Includes  bibliocranhical  rpfrrencps. 

A Development  of  High  efficiency  Electric  T . 

Nidi  <-C«r«  • /TOTlCfin 
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92nd  Congress,  1st  Session,  prepared  by  the 
Science  Policy  Research  Division,  Congressional 
Research  Service,  library  of  Congress,  Apr. 2$, 
19c9,  Revised  Apr.  10,19/1).  1971.  M5p. 
(Cwnlttee  Print). 
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Uarvood,  Paiaely  Beach,  lPgh- 

Harvood'a  control  of  electric  motors. 

C Edited  byl  Ralph  A.  Mlllermaster.  Lth 
ed'  Nfw„Tork*  wlleY  Interscience  C19701 

xi.^p.  nius.  23  cm. 

Half-title:  Control  of  electric  motors. 

1.  Electric  controllers.  2.  Electric 
motors.  I.  Mlllermaster,  Ralph  A. , 

ITO5-  ed.  II.  Title.  III.  Title: 
Control  of  electric  motors. 
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AUTOMOT I VE  POWCRPLANTS  - DIESEL  AND  STEAM 


TELEMETRY  AIDS  ROTARY  ENGINE  STUDY 
Thilip  M.  Leucht  and  Drnald  J.  Mandley 
Automotive  Engineering 
Vol.  86,  no.  1,  January  1978 
pp.  44-48. 

Knowledge  of  .iprx  seal  temperature,  gas  pressure,  com- 
bustion pressure,  ind  other  operating  parameters  is  essen- 
tial to  further  development  of  the  rotary  combustion  en-' 
gme.  C,M  Research  I abs  has  investigated  rotary  engine 
operation  via  a novel  telemetry  transmission  system. 


NASA  CP-ZCS7  l*78 

THE  ROTARY  COMBUSTION  ENGINE  - A CANDIDATE  FOR 
PENLRAl  AVIATION.  (Sywposluw  LeRC»  Feb* 
28.1978).  1978.  190p. 

Sywpnsiuat  en  tbs  Rotary  Combustion  Feb. 28, 
Ermine  - A Candidate  for  General  1978 
Avltt.len 

A WORLDWIDE  ROTARY  UPDATE 
Automotive  Engineering 
Vol.  86,  no.  2,  February  1978, 
p.  31-42. 


STRATIFIED  CHARGE  MIXING  STRATEGIES  COMPARED. 
Automotive  Engineering,  v.86,  no. 8,  Aug. 1979. 


p.68-75. 


Characteristics  of  five  types  of  stratified  charge  combustion 
systems  were  evaluated  in  a recent  study 

THE  VWMAAIE  STROKE  ENGINE  I PROBLEMS  ANO  PROMISES. 
O.C.  Si  eg  I a and  R.M.  Siewert. 

Automotive  Engineering,  v.86,  no. 8,  Aug. 1979,  p.76-  ?• 


Significant  gams  in  luel  economy  are  possible  from  VSE  s. 
but  much  work  remains 

WHATEVER  HAPPENED  TO  THE  WANKEL  ENGINE? 
Fritz  Hirschfeld 


Mechanical  Engineering,  Vol.  99,  no.  5,  May 
1977,  p.  28-31 

Curtiss- Wright — the  original  Wankel  NSU  li- 
censee— has  persevered  in  spite  of  a roller 
coaster  history  of  ups  and  downs.  Now.  after  1 8 
yr  of  development  and  an  investment  of  almost 
$40  million,  it  has  begun  to  see  some  solid  vin- 
dication of  its  faith.  IngersoM-Ftand  has  adopted 
the  Wankel  design  for  its  latest  series  of  heavy- 
duty  prime  movers.  And  C-W  has  bet  its  ctiips 
on  the  stratified  charge  rotary  engine. 
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published  by  Mechanical  Fhnineerinq  Publica- 
tions for  the  Institution  of  Mechanical 
Ehqineer3,  1977. 

107  p.  : ill.  — (Conference  publication 
1976  - 11) 
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Effects  of  a Thermal  Reactor 
on  the  Energy  Efficiency  of  a 
Turbocharged,  Stratified  Charge 
Eng i no 
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Stratified  charge  engines,  v.2.  / edited  by 
Fredlano  V.  Bracco.  — London:  Gordon  and 
Beach,  c19T6, 

111  P.  t 111.  » 27  cm. 

Cover  title, 

A collection  of  papers  published  In  Com- 
bustion science  and  technology,  v.  12,  no. 

Automobiles— Motors.  I.  Bracco,  Fred 
lano  V. . ed,  II.  Combustion  science  and 
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The  capabilities  and  limitations,  as  well  as  the 
associated  costs  for  two  total  energy  systems  *o.  a 
diesel  power  generation  plant  are  compared.  Doth 
systems  utilize  waste  heat  from  engine  coollnq  water 
and  waste  h*at  from  exhaust  g.r  e<  . Pressurized  water 
heat  recovery  system  Is  simple  In  nature  and  requires 
no  engine  modifications,  but  operates  at  lower 
temperature  ranges  On  the  other  hand,  a two-phase 
ebullient  system  operates  the  englre  at  constant 
temperature,  provides  higher  temperature  water  o- 
steam  to  the  load,  but  is  more  expensive. 
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ABS:  Ethanol,  vegetable  oils  and  blends  of  diesel  o> I and 

Other  combustibles  have  been  considered  for  use  in 
diesel  engines.  Hlgh-ef f Iclency  performance  was  found 
for  diesel  engines  fueled  by  a mixture  of  diesel  oil 
and  vegetable  oil.  Blentis  of  diesel  oil  and  gasoline 
also  proved  pi-omtstna  for  use  in  the  diesel  engine 
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Environment,  v.21,  no. 2,  Her. 1979* 

THE  DIESEL  DILEMMA  17 

Loit  Ember 

By  1985  one  out  of  every  four  new  cert  in  the  United  States  could  be  diesel  power  ad - 
if  the  Environmental  Protection  Agency  approves.  The  diese'  engine  is  25  percent 
more  fuel  efficient  then  today's  gasoline  engine,  but  it  also  emits  fifty  to  eighty 
times  as  much  soot.  These  tiny  carbon  particles  not  only  create  odor  and  visibility 
problems  but  may  also  pose  a serious  health  risk.  Before  the  end  of  this  year,  mil- 
lions of  dollars  will  be  spent  by  both  government  end  industry  in  trying  to  deter 
mine  whether  diesel  fumes  are  in  feet  toxic  enough  to  justify  a ban  on  the  future 
production  of  diesel  cart. 
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ABS:  Direct  conversion  of  heat  to  electricity  by  a 

free -piston  system  consisting  of  Diesel  drive  and  two 
conducting  liquid  metal  S’ HD  generators  Is  analyzed 
The  dynamic  characl cr I s t Ic s of  the  system  are 
calculated  un  the  basis  of  a boundary  value  prooit* 
for  t tie  equation  ot  mot ioo  of  the  centers  of  mass  of 
the  moving  parts.  It  Is  shown  that  the  efficiency  o<  a 
frae-piston  Diesel  mho  generator  can  reach  34-J61 


NITINOL  THERMOOYNAHIC  STATE  SURFACES. 

J.  Energy,  v.2,  no. 5*  Sept. -Oct. 1978,  p.257-58. 

Ike  engineer  mg  thermodynamics  of  Nmnol  it  one  of  Ihc 
Ley  elements  of  this  technology  A*  shown  by  ISO  years  of 
heal  engine  experience.  thermodynamics  is  vital  for  ihc  cf- 
ricieni  devclnpmenl  of  the  technologies  of  system  studies, 
invention,  optimization,  detailed  design,  and  lesi  evaluation 
of  heal  engines  To  fulfill  this  role  for  Nitinol  heal  engines, 
historical  experience  shows  that  the  engtnceting  ther- 
modynamics ot  Nmnol  must  I)  specify  die  necessary  and 
sufficient  stale  variables.  2)  provide  a quaniiiaiive  description 
of  all  possible  thermodynamic  paths,  together  with  1|  the 
work.  4)  the  heal  flow,  and  J)  the  energy  dissipation 
associated  with  each  ol  ilicse  paths  The  purpose  of  this  paper 
is  10  pi  event  an  empirical  data  correlation  which  furnishes  ihe 
,'usl  three  requirements. 
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ENERGY  FROM  HUMID  AIR 

T.  K.  Oliver  W.  N.  Groves  and  C.  L.  Gruber 

and  A.  Cheung 
J.  of  Energy 

Vol.  2 no.  1 January  -February  1978 

^ ^ * A VAST  amount  of  energy  is  contained  in  the  latent  heat  of 

/m  vaporization  of  water  vapot  in  humid  air.  This  Note  is  a 
report  on  research  in  progress,  the  goal  of  which  is  to  find  a 
cost  effective  process  to  convert  the  energy  in  humid  ait  into 
mechanical  work.  This  would  be  used  to  drive  an  electrical 
generator  A proposed  mechanization  can  be  thought  of  as  a 
heal  engine  with  the  air  itself  serving  as  the  working  fluid  The 
research  is  being  carried  out  primarily  by  computer  modeling 

FFFICIFNCY  OF  THE  TOLID-STATE  ENGINE  MADE  WITH  NITINOL 

MFMOPY  MATERIAL. 

Gofestaneb,  A. A. 

J.  Aool.  Rhys.,  v.l*9,  no. 3,  Mar. 1979,  p.  12*41 -1244. 

The  efficiency  level  of  the  heat  - mechanical  conver- 
sion based  on  thp  shape  recovery  of  the  memory  ma- 
terials is  important  in  the  development  of  a solid-state 
cneino  (SSE)  that  ran  operate  with  low -thermal- energy 
sources. 1 Unlike  the  Carnot  engine,  the  efficiency  of 
which  depends  only  on  the  temperatures  of  ihe  hot  and 
cold  reservoirs,  the  SSE  efficiency  depends  on  several 
parameters.  To  identify  those  factors  that  affect  the 
efficiency,  we  have  selected  a two.  stage  operational 
cycle  of  the  SSE  generally  in  use.’ 
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l'lin  technolorry  : proocorlinos  of  tho  fifth 

F^oroy  Technology  Q'Ti'eronce,  February  11- 

March  1,  197R,  Vtashingtcn,  D.C.  / oditrd  Nr 
Richard  F.  Hill.  — — Washington  : Govermrirt 
Institutes,  1979. 
xiii,  10*3  p.  : ill. 
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SOLAR  ENGINES  THE  THERMAL  WHEEL  A BEYOND 
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KM  1 33  H'H  STANDARDS. 

K.F.  Idndsley. 

lopiilar  Scion'co,  Oet.1974,  p.74,75,136 


The  Carter  steamer  user.  now  ways  to  harness  steam 
with  remarkable  results. 


MrerFflf-.  rtlPROCHARGFS  FIVE  - CYLINDER  OIFrEL. 

Kurt  Oblander,  Manfred  Fortnaqef,  Hans  - 
•Itierqen  Feucht,  & Ulrich  Conrad 

Autcmotive  Engineering,  Vol.  R6,  No.  6,  June  I97R. 

P.  40-45 

Significant  gains  in  perlormance  and  economy  result  from 
application  of  a turbocharger  to  the  Mercedes  five-cylinder 
diesel  powerplant. 


Automotive  Engineering,  v.85,  no.fl,  Nov. 1977. 
Oldtmoblle  Opts  for  Diesel  Power  24 

The  diesel  passenger  car  is  alive  and  well,  and  living  in  Lansing 
Could  this  be  the  beginning  of  a trend  making  Ihe  full-sire 
automobile  more  fucl-effictenf? 


1131 


77N24E.2I*  ISSUE  IS  PAGE  2014  CATEGORY  44  fiPT* 
AD  A034IUO  USCC.-U- I I 3-7t,  76/08/00  13  PAGES 

UNCLASSIFIED  DOCUMI  NT 

UTU:  Tim  burn-off  ol  wa.lc  lubricating  oils  Iri  Coast  Ui.wro 
power  plants  Executive  Summary 
AUTH:  A/SHt RRARO . J.  R . ft/X'lT£R.  ft . A 
CORP:  T ran',  |»ort  at  Ion  Systems  (enter.  Cambridge.  Mass 
AVAIL  NT  IS  SAP  MC  A02/ML  AOI 
Spi.n  .orea  In  part  l.y  the  Coast  Guard 
MA.IS:  /*CGMI!USl  ION/*DI£SEI  t '.(.I  Nt  S/  • LUBR  I CA  T | NG  O I IS 
MINS:  / FEASIBILITY  ANALYSIS/  FUEL  CONSUMPTION/  GAS  TURBINES 
/ OIL  POLLUTION 
ABA : Au  Idol  ( GRA  ) 

A8S : This  report  »uMnaru«s  the  result*  of  • study  to 

Investigate  the  feasibility  of  utilizing  waste 
lubricating  oils  as  fuel  in  Coast  Guard  powerplants 

Adoption  of  this  practice  by  the  Coast  Guar u would 
conserve  diesel  fuel,  as  well  as  minimizing 
environmental  degrartat ton  and  eliminating  costs 
associated  «.i  tr.  lobe  oil  disposal  It  was  concluded 
fjt  the  Coast  Guard  can  safely  u.e  this  I ol<«  oil  a* 
fuel  If  It  Is  propcM-ly  filtered  and  mi«ed  at  t he 
correct  ratios  with  the  fuel  Oil.  various  filtering 
devices  were  tested  and  the  correct  ad»  ratios  for 
diesel  engines,  boilers,  and  gas  turbines  were 
determined  It  was  found  that  with  these  Safeguards 
the  practice  of  lube  oil  burn  off  will  not  adversely 
affect  engine  emissions,  per • or man t e . ma mtonance . or 
wear  characteristics,  final  recommend. HI  on*  and 
conclusions  were  mafic  to  the  Coast  Guard  for  the 
adoption  of  this  practice 
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lnlrgy-sturage  systems 

Fritz  R.  Kalhdiiiner 


Scientific  American,  vol . 241  no.  6,  Dec.  1979,  pp. 
56-65. 


Energy  resevoirs  consisting  of  .jumped  water,  compressed 
air,  batteries  and  ways  of  storing  heat  and  "cold" 
can  do  much  to  help  coal,  nuclear  and  solar  energy 
replace  substanti  I nuantities  of  oil* 
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ABS  Various  methods  are  <j.-.<rltea  for  storing  heat  l.*aic 
areas  diitu- tid  incturle  the  fol  loving  the  role  of 
heat  storage  in  different  energy  systems,  heat  sinra.e 
Mlth  passive  and  active  solar  heat  systems,  sensible 
hr*t,  latent  heat  phase  change,  t hermoct-emi  ca  I 
reactions,  the  Amci  lean  program  for  storage  of  tv  at 


ON  THE  ECONOMIC  ASSESSMENT  AND  OPTIMIZATION  OF 
ENERGY  STORAGE  SYSTEMS 
H.  Ddvitidn  dnd  R.  W.  Leigh 

Energy,  vol.  4,  no.  6,  Dec.  1979,  pp.  1099-1105. 

theracl  A nKIfvvl  rv  Jntnhcd  lot  If*  economic  ,ipiimi;etioa  and  comparative  (valuation  of  imam 
cnrip  si.«a(C  v> -leave  m a pi-en  epical -a  The  mclhud  r>  pamrubrty  meful  m ciaminm*  I hr  cconoaK* 
of  dc-i-e*  »■*  vh.nl  I, let. me-  *nJ  van  be  employed  »hrarvcf  a device  Mrlime  -aa  he  eipewed  n a 
fnaclion  of  ph»-«eal  paiameur-  »h*.h  are  related  to  the  manner  m *h«.h  the  device  n need  Given  a 
detailed  dc— ripm*  .4  ihc  pallrra  of  ine  of  the  de-ice  ra  Ihe  apphealum.  the  devne  lifetime  laa  he 
calculated  The  rcononuc  coavcyuta-ei  of  chaafcv  m hfelime  tenth  Itom  the  dependence  of  Ihe 
capital  ice  oven  facl.u  on  devne  lilclnne  II  i>  vho»n  tuna  anal*  e»  tan  be  made  of  chance*  m lechmcal 
pcifo-mancc  chataciciivlkv  ot  change-  m Ihc  palletn  of  me  of  ihc  Uocapc  device  lo  delcimme  then  cffo.lt 
open  Ihc  annual  uni  of  cnctf>  slot  ape  and  lo  Jelctmmc  minunom  coal  lytlenu 
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UTTL:  Batteries.  fuel  cells,  a hydrogen  eennom,  - keyhite 
ado  e-  s 

AUTH:  A/BA9AK . M 

In:  International  toiilc'Prce  on  future  Energy 

Concepts.  London.  England.  January  30 - February  1. 
1979.  Proceed  I nos . 1*79-3784?  15  44|  London. 
Institution  oi  Elc.  trtcat  Englnttrt,  1979.  p.  IT7 - 18? 

MAJS:  /‘ELECTRIC  BA T TEW  I E S/ • F UE L Cf El 5/  HYDROGEN- BASED 

ENERGY 

MINS:  / ENERGY  POLICY/  ENERGY  TECHNOLOGY/  HYDROGEN  OXYGEN 
FUEL  CEILS/  IITHIIX.1  SULFUR  BATTERIES/  METAL  AIR 
PATH  Bits/  METAL  HA I I Of  S/  SODIUM  SULFUR  BATTERIES/ 
THERMODYNAMIC  EFFICIENCY/  2 INC-  OX  Ft.EN  BATTERIES 

ABA:  P.d. 

ABS.  Basic  principles  o*  batteries  and  fuel  cells  arc 

considered  and  attention  is  given  to  co"»on  cells  ann 
batteries  with  aqueous  electrolyte  anp  properties  of 

materials  »or  cathodes- and  anodes  Attention  is  Then 
given  to  the  following  types  of  cells,  in  the  RAO 
stage  or  In  pilot  plant  production  cells  with  lithium 
anodes,  metal -air  cells,  met  a I • ha  I oqen  cells,  and  high 
temperature  batteries  The  properties  and  applications 
of  fuel  cells  are  briefly  reviewed  and  consideration 
is  g i ven  to  t t.e  poss  iblllties  of  a hy  pr  oQCn  ec  o*-fjry  . 

A80  1 1979  Overview  of  dnmon  of  energy  itorage  pro 

gr»m  Depariment  of  energy  G F Pe/dirt/  (US  Department  of 
Foerqy.  Dtv  ol  Eneigy  Storage  Svilmi,  Washington  D C l In 
Energy  technology  VI  Achievements  m pergiective  Ptoreedmgs  of 
the  Sivlh  Conference.  Washington.  D C..  February  26  28.  1979 
IA80  1 1963  02  441  Washington.  DC.  Gowmnvnl  Institutes.  Inc." 

1979.  p 896  903 

Tie  division  ol  Enetgy  Slot  me  Systems  ol  Ifie  U S Department 
of  Enetgy  was  ctealeil  in  outer  lo  develop  and  seek  out  applications 
for  new  and  more  efficient  energy  storage  techniques  The  pasier 
reviews  the  activities  of  the  division  from  the  point  of  view  of  the 
diversity  of  central  and  drgiersed  energy  stotaqr  applications  The 
potential  eneigy  savings  of  the  vanous  forms  ol  energy  storage  under 
consideration  are  outlined,  and  a timetable  for  the  commetciali/ation 
of  eneigy  stnrage  batteries,  chemical  and  thermal  systems  and 
physical  methods  is  presented  Particular  attention  is  given  to 
prugiams  investigating  compressed  air  and  battery  storage  for  utility 
load  leveling,  tbeimal  energy  storage  for  industrial  waste  heat, 
aquifer  storage  of  cooled  water,  the  electrolytic  production  of 
hydrogen  using  low  head  liydroelectnc  power,  customer  owned 
thermal  energy  storage,  lead  acid,  nickel  fine,  nickel  won.  sodium 
sulfur,  lithmm/metal  sulfide  and  aluminum  air  batteries  and  flywheel 
energy  storage  lor  electric  vehicles  and  gasolme/electnc  hybrid 
vehicles  A L.W 
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UTTI  : Enoripy  storage  - * • 5-urvry  of  t*r  i-n!  P .titrl  f) 

AUTH:  t/KAIER.  U.  PAA  A/ < P - a f t an I agon  AG.  Mpl<|r.  ILcrg. 

Nest  Gernany  | 

Brennstof  f •Iherwg-Xraf  t . vol  31.  Apr.  1979.  p 
1 M"  i S8  . In  LeriMn. 

MAJS:  / ENERGY  STORAGE;  MNERGY  TECHNOLOGY/ • Rt  Sr  ARlH  AND 
DEVELOPMENT/-  T ECHFfOlOG Y ASSESSMENT 
mins  / corestic  energy/  eeeciric  pi-web/  meai  storage/ 
HVLPOGEN-OASED  energy/  STORAGE  BATTERIES 

ABA:  M E p. 

ABS:  Various  methods  of  energy  storage  are  surv.  yert. 

Systems  ore  described  according  to  typo  of  apt.  1 teat  I on 
ard  vorktnq  rredium  Attention  is  given  »o  th<  three 
areas  In  which  RAD  is  being  under  t a* on : |1r  e-tei  gy 
storage  In  systems  for  electricity  and  power 
generation.  I?>  central  heat  Storage  for  hratfhQ  from 
remote  sources.  131  docc-ntra  • Ized  small  he.it 
reservoirs  In  the  household  area  In  addition.  The 
op-  rating  economy  of  several  systems  of  energy  storage 
such  r. s thermal  oil.  steam,  hydrogen,  and  fiyvhcel. 
are  dc  tal I cd. 


N®°  10*43#  Rrmwl,,,  Potytachrwc  Inst  Troy  N V Cogswell 
lit) 

PHYSICAL  PROPERTIES  DATA  COMPILATIONS  RELEVANT 
TO  ENERGY  STORAGE  1 MOLTEN  SALTS  DATA  ON 
*INOU  AND  MULTI  COMPONENT  SALT  SYSTEMS 

“ is  y » itTp-r 

IContract  VY  7406  eng  481 

iKRM?ar-j  — ntis 

__  Vrzr'r*"*"  itola  with  value  judgments  to.  . 

'* ' *Y«tems  of  interest  as  candidate  materials  tor 
T*  T*'0V  **4*  syslams  and  to.  etoclioch.-nicel 

systems  Th.  physical  pro«wH,*s  assess  M 
,u,*c"c  romposawww  (tonsuy 
conduct,^  diRusww,  to. 
««  l^a.  of  fusron  haa,  cap^wy  volum.  ch«n»  on  w, 
vapor  prassure  thermal  conductivity  (Iwaed  and  snhdl 

* rnvt  UWC  obsarvatmns 

of  tables'  anT* provided  XL*  ~- 

« o*  can^aT^iI  ~ •*  £ 
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energy  storage,  compression,  and  switching 

«.  H.  Bostick.  v.  Itordi,  and  0.  F.  S.  Tucker 

The  need  for  ««Y  *ort  end  high  powered  electron 
beam  pultev  1.**  pul*..,  .nd  high-current  pulm  h« 
brought  forth  > new  technology,  which  can 
consciously  identify  as  the  process  of  energy  corrv 
pression.  This  technology  is  based  on  the  storage  and 
switching  of  these  forms  of  energy  All  the  ma.or 
world  powers  make  extensive  use  of  this  new  science 
in  their  pulsed  CTR  and  weapons  simulation  programs 


UTTl: 

AUTM: 

majS: 

MINS: 

ABA 

ABS: 


Sr  u'JS.4 

A/ULKtSe'i  ‘t#^*°  1/.  A-eMcan  Technological 

University,  hll leen.  T#*'*  fl,_rQV  from  tne  Sun 
Institute  of  Oas  Tccnno  Ov-  197a.  Pap#r . 1}  p 

Symposium  Chicago.  111.. 

/•FUSION  .MELTING!  -HEAI  STORAGE  / ’ SOi.  A3  HEATING/- 
TMERrOPHYSlCAl  PROPER!  Its 


/ r in  OR  IGtS/  E-.THALPY/  1‘EAt  Of  VAPOR  1 2A  I ION/  HYDRATES/ 
HYDROCARBON  COMBUSTION/  SPECIflC  MEAT/  SATik 

ISl'^tint  heat  of  fusion  or  tran.it. on  of  compounds. 

S»=  srss; 

calculated  — i a . s 

^ Of  h.nh  neat  of  -u-n 

Bui  ' ....o  and  lu>  expansion  dm  mg 


Der  u(.it  .eight  and  voltew  and  lo.  expansion  dm  i»g 
itina  The  obvious  retirements  must  he  ir.nn  • • 

rs,'g  only  th“e  watcri.il,  that  a-  non-co-M».  «bl.. 


....  n.t  explode  are  not  tc  xic.  rai.stlc  or  t.orro-.l  ve  . 
Examples  oi  h.jher  tump*  raturo  rater, ale  a o sh.  .n  in 

( l • . h.trlaatl  W I C si  • I V t*11^ 


riraon  form  Sal  t -hydrates  are  econo*  if  a i I y *»<>d 
tecnnlcally  most  ‘-u liable  lor  solar  heat 
Incr  easing  the  efficiency  of  oas  n.atoo  ^tic 


Increasing  me  •i'"-»*'»-»  , r,«  lt,e 

hea t *Ldt sc har ged ' ^ n^coR't'ustl on^ga ,es  through  the  stacK 
or  chimney. 


„ jssrstsrsstis 

eras  — 

V.XJU*  nwthod,  ol  •"•»»  >nd  ,*xk,ng  medwm 

dr*.*«d  «x«d«n  U>  «VP«  „ wNc*>  RAO  « **«S 

Atunnon  •»  9~»n  *°  ’ “ n l}mmx  |„  Haiti  oty  POW 

undeukan  HI  •"'T  ““T,  (UI  Iron.  -xrooU  vx-cav 

g^wxioiv  121  * .n  tha  houuhoW  •" 

(31  dx««*i«l  •'.at  *•**  * ^.,  Wiwm,  of -wev 

•MM*  .»«  op.--**^**  atadH— d 

^.Ihwmaod.—"  hydro**  and  fly.-*--  f 


„ t. art  24?S  CAIEGOR’  44 

N.  ,9.1.133  KiM  >3  Jiss,llt0  dOku^'/l  , ,u,,«o 

!~r,,  , - »“ 

tSSSS;-.  O-r-rr; „■  - 

in  Alternative  energy  nce  mami  Beactt.  f la.  . 

m i am • Internationa'  Con  ^ ^ i A7*»  3^  1 31  >3  - 1 » I g 
Decoder  S-7  t07  h ■;  .(ncrC  Publish."*  Co  p . 

Kashington.  O.G..  rT 

p 3939*3yb8  t tKC„A-4Ct«S/  HEAT  STO  A-l  / 

majS-  /-MJSION  EMCLTINGI.  s0LiC  inieri  aces 

HEAT  TRANSfER/'UOUfJ'  ^ “ >C|/  El.ERuY  COrrVE  S*C“ 

U1NS  / COLUMNS  IPROCESS  E'fC*  ' / if  f INS  / PERT  OhL  ANCE 

‘ if*  TCIENCY/ ; ENERGY  ;CC»‘^MATirN,,  -AfER  HEAI  ING/ 

PREDICT  ION/  PH-SE  TRAN^.u 

MOMlING  fluids 

- _ . . .a  lta»,|0;  |T  • **4  fO 

i“:  i Computational  e^*^ 

*BS'  isU  feas.UlMtV  The  .not  to.er 

^t  transfer  , luid/ph^-cnange^^  ^ |(.c  ,.oat 

oitrariht  tn-Yisity  in^uch  • ^ e material  »* 

transfer  fluid  and  the^  ^ nca|  ^ 

,s  sho-n  * .^Lving  • length  or  °V*  * t inh 

.ater/paraffm  •na  ’T  csn  ..tract  heat  f.o«  a i 

rt , ..eler  O.  aDout  2S  cm  ce. 

d * ....  . , ral e sufficient  to  supply 

Of  molten  PAF»f  "t^t  tt„  i»mi  lies, 

domestic  hot  eater  to  about  ic 
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T'wmsis*  I S'ue  ? r.'.r, r ?m  > ihc-  ' * a » ri-r. 

Ot  1 3 INI*  N't  ».  7S-?J?,'|  (»l  7 PI 

3 o PAiits  uni  u'-sirm  ti-jctri  nt 

rr^rth  on  e„v'-  qy  ' » c r * .«•  .ir.,|  c.n.vrM  u for 
p*v  •nvoltaic.  ,inrl  wind  *"'rcjy  'ystrr-  volt,'  . » i n<1 

CO*w.,rslon  System*.  with  onoi  ij>  Morn  «•  f|'|  final 

Orpor  t 

0<>nfr  r/il  Elwdrlc  Co..  P'li  ladolphi*  f„  cS'»  ' ’ v*t  * 
Oiw  * AVA|i  NT  I S ' AP  MC  AI5.VT  AOt 
Sl'inwert  In  pnrt  by  tor 

/ T'.ecr.V  STOWAGE /' PHOTO  VOl  I AIC  COO.IKSI  *./  KINfCttR 
UT II  I 7 A T 1 00 

/ TOST  ANAIYSIS/  tl'lPOY  TECHIjr  1 0,7/  U'l  Mir  ..MO 
VAPI  AUONS 

tor 

f » i,  • f qy  Slorn-jo  t etliiw  I ml»-  do  - t vnl.  I>.I  u«,«. 

In  conjunction  »lth  n m nd  nntrijy  rm.or',1,  ,i  , m 

utility,  rtsldnntlnl  iitil  Int  »•  mppoi  c : c i cat  t,  nt 

• nco  evaluated  Br» -xk -f.cn  co  t goals  • ter-  . ted 

lir  several  stor.iQi  let  bnolo'f  If » In  i ■ h a I tun 

Tti.-.f  break  even  Cr.'.f,  art  crypai  erl  «'t'v  c .1 
projections  to  shew  tci  i nolmiies  and  «,  0f 

i ImIIaI  Konoall  • . ilt<  . and 

rernMtndat  inns  pertaining  to  use  ••  #.  ,.,o,  • to  .tqe 

Wilth  wind  energy  conversion  system-,  air  inriu,i,d. 


rnOTOCliPIrfTCAL  STORAfiE  OF  S0T.AR  ENERGY 
J . R . Bolton 

Solar  Ener.,  v.  20,  no. 2,  1978,  p. 181-183 

Si4„  rnrrrv  n aw  imnrnu  rarryv  irimtit  as  rvfc  veat  llir 
rank  irrenya  4w«  't»IJ'  <4  nwrp  tkr  nmwN  wviHahtr 
t.nsil  fwl  reserves  .m  r.iik  i.Hj  owls  whnar  Vwmi|||  „ 
nan  wrets  ol  tkr  total  sofa,  mrm,  M.mrvcr  vb  carry,  ,w«rn 
t|..m  i««  4fa<KaW.«es  n is  rnwramirar  amt  vanes  vowswtn 
aN.  >Mk  Hie  veasows  ami  * e.  aafc-H  Jolnhwof  amt  heme  wV 
rnet*»  dr»vW>  al  aas  one  Have  ts  m lark  this  carry,  siorafe 
aarf  larpe  areas  ol  inttevkav  are  unp-rtval  rrgmrramalv  for  ikr 
ank/aiava  ot  solar  carry,  Nalare  kas  sot*rd  Kak  of  ikr, 
proktnas  and  lor  Nikon,  ot  sears  kas  hern  If  me  ant  > lor  me 
*"*•"  rarryv  ikroayk  pbaosimkesf  Hw  nalnral  pro,  ess  ot  pko 
lo,  kenw,  al  vofar  rnrrys  slorayr  I,  f rsimvalrtl|.'|  Hut  ra.  k sear 
ahooi  ' . Ml"  tonne,  of  , afhon  air  ksed  Ikrowyk  yfcnhn  sarkesn 
Tkis  represents  a si.waye  rd  ah- ml  *fj  pr,  ,ear  .a  ahowl  04  per 
teal  of  Hie  aorld  > vearts  sobf  mpiir  I ookrd  al  from  amakr, 

•’Prvl  shsraye  nl  solar  rnrrys  hi  pk*aos%afkesrs  rs  o, varrrry 
al  a rale  ovet  Ml  Imvr,  ikr  , mirar  rale  of  aorld  , .m-narpinm  ,4 
eaetys  hs  man  I afonaaarrtv  *«k  ike  rt,  cytma  <4  mmn4  most 
ol  ,kr  prnrkats  of  pbaosvoHwsn  are  ma  m a . .msearenr  form 
for  ase  hs  maa  as  aa  earrys  s,arr<  e 


MATKRTAT.S  PROBLEM!  IN  oOr.AR  ANT)  N1>'F.EAR  ENERfTY 
AT'-  ( >F  ENBR  ■ . 

Satifie  Quarterly,  vol.  10,  no.  1,  Ortoler  lOfR, 

P-  ?7-35. 

Typifal  cyymplcn  «rc  prnvid.-d  to  illustrate  thy  intimate  relationship  «f 
matenala  and  pmecnaing  In  the  energy  program  Developing  energy  teehnnlogfea 
plane  ikfTPMing  demand  nn  material  performance  and  in  aome  raaea  exceed 
known  material  capabilities  Material  rhnieea  in  aolar  ayntemn  are  dominated  hy 
mat;  diatrihuted  mUeetora  and  the  rentral  receiver  illustrate  practical  problem* 
The  demand  for  ahanlute  safety  in  nuclear  power  rerjuirea  a depth  of  underatand 
ing  and  level  of  knowledge  about  materials  unachieved  in  previous  engineering 
systems;  problems  in  water  cooled  and  breeder  reactors  emphasise  the  point 
k usion  reartors  will  push  far  beyond  nor  present  know  ledge  of  material  response 
and  behavior.  Within  limits,  energy  storage  is  practical  today  hut  present 
technologies  such  as  batteries  are  being  pushed  hard  and  new  schemes  sueh  as 
superconducting  solenoids  and  thermnrhemiral  storage  are  under  intense  study. 


TNFRGY  STORAGE:  MOW  DO  YOU  PRESERVE  WATTS  AND  BTU? 

Robert  B.  Aronson 

Machine  Design 

Vol.  50  no.  1 January  12,  1978  , p.3o-3t. 

The  search  is  on  for  more  effective  ways  fo  store  and 
recover  heaf  and  electricity  If  successful,  the  payoff  will 
be  large  scale  fuel  savings  The  electric  utilities’  need  for 
inefficient  peak-power  generators  could  be  eliminated, 
significant  amounts  of  energy  from  new  power  systems, 
such  as  solar  cells  and  windmills,  could  be  obtained,  and 
the  electric  vehicle  could  become  more  appealing  as  an 
alternative  to  gasoline-powered  transportation 
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MAJS:  / • Ml  A t EaCHANGI  RS/  HI  A I b TGRACl /• SOLAR  EhCRv.V 

CONVERSION/  SOI  AH  Ml  A I |NG/*Ml  US 
MINS'  / AQUIFERS/  IWtRSV  lECHNOlGG'/  HEAT  TRANSMISSION 

RAOIAL  F LON/  IIUHMAl  DIFFUSION/  1 UHE  HEAT  LXC.HANi.tRS/ 
WATER  CIRCUlAI ION 
AdA  (Autriorl 

ABS : Four  techniques  f cx  stotlny  solar  heat  in  earth  ar« 

described  and  their  costs  are  lomp.'red  by  a 
hypothetical  example  they  Include  rvat  storage  by 
( a | deep  »c  1 1 . It.l  deep  well  alto  « storage  n»ei»Oi  ai.C 
(Cl  i nsu laird  shallow  e»«rth  it.it  *»f.lwnge  bed.  Bod  Idi 
Insulated  sallow  earth  lute  €•  changer  The  cost 
co<i4>ar  I son  iA>tains  (>pt  i ia  I design  parameters  For  each 
Stora.iv  method  and  optical  surface  area  For  an 
attached  solar  collector  Hr.it  loss  eouat  ions  lOr 
Insulated  shallow  earth  storage  are  obtained  Dy 
electrolytic  lank  models  Heat  loss  for  deep  well 
storage  IS  ilrrlved  by  t.<e»erpr.si  t ion  of  radial  flow  of 
watc^  and  diffusion  of  U*ut 
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UTTL:  He  t hods  ot  estimating  the  reliability  of  wind  rtv.  i gy 
systems  with  slot  ago 

AOTH:  A/GLASSEV.  C R . B/MbYIR.  G F 

COM*.  California  tnlv . . li*ifner«.  Lawrence  llvsraore  laO 
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MINS:  / EST'KAIIS/  kUIHEMAI ICAL  NObElS/  PERFORMANCE/ 
re  liability  analysis 

ABA.  DOE 

ABS.  Some  preliminary  results  obtained  in  analysing  th# 
reliability  ol  wind  generator  storage  systems  ar* 
Presented  The  Invest luat Ion  took  two  separate 
app'uacheS.  simulation  and  prababl I 1st  1C  kk)»I  ng  to 
reveal  trie  trade  of  I s which  can  be  maue  between 
generating  capacity  and  storage  capacity  to  attain  a 
desl'td  level  of  re  llat.  titty  the  performance 
criterion  uved  throughout  this  wor*  was  the  frets. ency 
of  occurrence  of  enpty  storage  This  criterion  was 
assenttally  the  same  as  the  frequency  of  loss  of  load 


TJ  Ebergy  Technology  Conference,  Sth,  W=ishingtorv 

153  D.C. , 1070. 

.E4787  Fiteruy  tec».nnlogy  V s challenges  to 

107R  techno lony  : prooonrtinns  of  the  fifth 

Energy  Tochnolorjy  Om^erence,  February  27- 
Ftarch  1,  1978,  VSashington,  D.C.  / edited  bv 
Richard  F.  Hill.  — Washington  : Coverment 
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storage  is  a complex  problem.  and  the 
impoilancc  of  storage— especially  lor 
uses  in  the  near  and  inlet  mediate  term 
future  — may  be  ovcrslicsscd  and  nirsun- 
dci  stood. 
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It  nss  liren  propowd  IR.U  no*M'»nv«>i  five  solar  po  s 
,b.,.|ld  be  uued  for  collecting  and  storing  onpr-.y  n a 
I ar go  scale  A solar  p«.nd  •»  a shnllr.  body  of  alter 
•bout  on*  meter  do*  p Contain  "i  d'*«o«iO£l  salts 
gen*.  at*  a stabte  density  Q'  ^icid  »ltu  ‘ " 

top  and  d*n"»r  salt  -Birr  at  to*  Potto*  Part  of  th* 
Incident  tolar  radiation  entering  thrrugn  th*  oonj 
aurfac*  la  absorbed  thrcsighout  th*  depth,  'h* 
remainder  ahtch  penetrates  th#  pond  IS  absorbed  at  th« 
black  Pot'  th*  dens > t y gradient  Is  used  to  s.ppreS* 
Convert  I©.  Host  Is.  th<r«lor*.  lost  fro*  the  lover 
l.iyers  only  t»y  condor,  ton  tnr'rgy  (An  po  e,|r,c'ed 
from  the  po'tl  by  recycling  the  enter  in  I h.  lot  layers 
of  the  pond  through  a h*  at  erchanrjer.  A rr«ir,  I* 
condor  ted  concerning  tin-  previous  »ork  t,n  solar  | ,>  dS. 
taking  into  account  the  physiral  principle-,  of  lt<eie 
operation  and  the  practical  difficulties  which  -ouid 
have  to  be  Overcome 
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ABS:  * numerical  packrd  ted  nrat  e.<ha»ge  model  nrlgl.  -• 

develriped  for  spplUAlldi  to  fn.it  transfer  from 
of  fruit  and  vegetables  is  eciiHM  for  apoilcat  n t . 
beds  Of  rock.  Th*  model  1 s r ec nmmended  for  morkl.  g Oct 
guidelines  for  analysis  and  design  of  rock  bed*  to 

serve  as  heat  reservoirs  to r ; forage  end  Controlled 
release  of  heat  A technique  f0r  determining  bed 
convec t • v#  heat  transfer  coeffiru-nts  is  l,.rl.  rd  and 
s.mutatlon  of  simplified  solar  collector  and  of  a 
process  load  returr.mo  const  ant  - |t  ape . at  u»  r air  in 
collector  aryj  storage  Is  drscMbed 


ATS  1S47S  fMviraic  mr*  «ms>  k AnAk  go.  IM 

eompoem  O R Out  lAvnnvr  Untvervn,  Manor--  We) 
Arai'-tn  Journal  tor  Sctanra  and  fnftiamnnf  anl  3 Nn«  IS  (7,  p 

if  59 

Mrrlumnl  moam  ol  Mwmq  m<| i q AyUielt  vianp 
•"f"  pu"*v  yilro,  cnmi-.*wrt  q<i  «r  jir  w*. .eel  art* 

• IrnKw  lo  IfmimAr  Unfi*  m llr.iUb-  *1  Mh>d  me 

ir*!"  In  tie  (»>>|«nad  due*,  eery*  n nOletel  mat  a ttton 
pew  I <>l  line  .Irvel  ..we  a I on*  panod.  e»1  met  aye.,  ove  a Aon 
pew  I An  ..fennel  ilcrnel  lo  let  lie  oov-rpl  1.  AnrtiM 
ehedn  a nnytrewi  vnlunw  n Mlrd  erth  a «m  lillad  futvoen 
•uch  at  a to  am  art  Xaenmar  whom  mo  «o  pem.lt  rktm  nenU 
aonte  - M»e  il»  Qe  a/vl  He  w>hd  Conyoeo  n ant harm.*  and 
hr*  lorn  during  nn.aga  M •mall  Virtually  *1  th#  wort  of 
rompirmrnn  n (ho . .eoveahla  hy  •apandv.g  tha  gm  DMA 


4 THE  use  of  functionalized  polymers  as  photosen- 
sitizers IN  AN  ENERGY  STORAGE  REACTION 
Richard  R.  Hautaia,  James  Little  and  Edward 
Sweet 

Solar  Energy 

Vol . 19,  no.  5,  1977,  p.^ol-Sc  S' 

irar*-  lonokiMr  pnhmrt  hnvod  pk.-i.ero.il, rm  onrIW  f«r  tkr  roo.rruno  of  a«t«o Ik  a»  III  ki 
yuadiv  rdrne  III  ka«c  krra  nrthrurrd  Aa  acrinpkrooor  analog*,  prodoerd  ky  F.edrl  {'raft,  acylatom  of 
pofyuyrror  (run  *Mr  IrradnrM  of  rMvnmrikvtMrd  i 


•"•n*i»  ef  hr«;rlntrhr«/aUrfc..k  Irak*  of  k)ka>  pnftuersr  rcuo  •dh  mrikyl  4lN  N f~ntn1nnin- ta  a 
mmr  «...  a kr.no,  rgm.  alroi  lo  « i\  N <k-r(k,lerae.er.hTkr*w  IS,  Qwa.  tw*dt  f.o  Mm  .some,  of  I 
>*d  I at,-,  He  |sdvmn  knood  tfouom  ortr  grorraAv  (ompeaWr  lo  Isa  dqkMv  kwn  ikao  dm  aoatn*—. 
cnmpnoo.1  m k...ew*roo,  v*a.o  tkr  guMra  ,m  of  p otymn  huood  J **.  In,  raHrm  drprodrm  I 
of  tkr  kon- -from*,  court rrpan  Tim  ad.MMigr.  of  oolaimg  dm  pfMemouurrr  to  ikr  i 
Uigr  of  a pknlnclmmkal  ml 


ii  n 


* 


77A50208  ISSUE  21  PAGE  4 1 U'<  ( A 1 E GGR V 44  LN?« 

Ei 38- I I -893  NSf  (Hi  7S  I37i»2  77,1'G/OO  6 .'AGES 

UNCLAjSIMEU  DOCUMi  lit 

UTIL:  the  u e ol  I line  t i one  I i zed  at.  priolOieniH  i .»ri 

'n  an  energy  storage  reaction 
AUIM:  A/HAUTAIA.  U «..  0/ L I1 11 E . «J  ; t/SWEEt.  E AA 

C/( Georgia.  University.  Athens  Ga  I 
Solar  I nergy.  vol . 19.  to  5.  1977.  p.  S03-5G3 
MAJS:  /'ACCE LIRA! ING  AGEN 1 S/ * t NERG 7 SI  OR/ GE/ • I iOUER I /A I ION/ • 
PMOfOCME.VIf  AL  III  ACTIONS/ -PHOIOSENSI  11 VI tV/* SOLAR 
ENEW'iV  CnNVlRSION 

VI]  NS:  / KL  lOOtS/  SOLAR  COLLECTORS/  SOLAR  SPECTRA/  SOlViNTs 
ABA  ( Aulrmr  ) 

ABS.  InvllHhlii  pol  ymer -Ooiiiitl  photos  niH  l/»rS.  useful  tor 
the  conversion  of  liurlHiriMtlleiy  (II  to  qujUr  icyc  I me 
I2|.  have  bi.ui  synt  hov  i ;vd  An  acet  uphenone  anal.g  »«s 
produced  by  I r ledel -ti  af  ts  acylation  ut  polystyr.  n» 
resin,  while  ire.itnn.nl  i.f  oh  l»i  . r et  r.y  I al  ell  res  n with 
Sa  I I c y I aUehytie  and  t r I e thy  I an  me  produced  ai  anaMg  of 
len/y  I o « y hi.  nz  <i  lil.-hyile  Reaction  ol  1 1 t h I o -po  I y s t * i e’-u 
resin  with  methyl  4-(N.f  din.,  thy  Icminofbenzoate  jj.v  a 
Ketone  equivalent  to  4 I N . N * d lire  t hy  I ami  no  Iten.'opi  itnont 
(3;i.  Quantum  yield,  for  the  conversion  of  1 anu  2 
using  inn  pol  yir.er -bound  sensitizers  were  gtnerally 
comparable  lo.  hut  slightly  louer  tttan  t la,,  analogous 
compound  In  homo, jOiieoUS  solution  Ire  yuufu  um  yield  of 
po  I yrncr  -'i.umi  3 via.  liss  sol  on  t Ocptnutnl  then  tt  at 
of  the  horn,  gencouS  coonleipai  t.  The  advantages  of 
Isolating  the  photosens i t I zer  to  tr.e  pno  t oc  he  % • ca  I 
reactor  stage  of  a phot  i chc-mi  ca  I solar  energy  storage 
device  are  dteussed.  Efficient  sens i t I zat ion  Dy 
po I ymer -bound  photo sons l t I zer s demonstrates  tne 
feasibility  of  tnts  appi  oach 
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ABS . It  Is  noted  that  an  important  natural  n.echanlsm  for 
the  storage  of  solar  energy  Is  green  plant 
pno  I osy  nthesl  s Three  at<proactv  s involving  the  use  of 
photochemical  react  tons  In  deliberate  engineering 
schemes  to  store  sola'  inergy  are  discussed.  In  the 
first,  phot  octicmi  ca  I ci.ik-rgoi.ir  reaction*  store  ir.rjy 
In  stable  ptiotoproUucts.  e g , Glauber's  salt 
sensitized  with  LuCI.  which  release  heat  energy  later 
on.  as  needed  The  second  involves 
photoclectro  -hcmlcal  devices,  eg.  Fa  thtontne 
cells,  which  generate  c let  Erode - ac t I vc  species  ooder 
Illumination,  and  undergo  a reverse  reaction  In  lrv 
dark . generating  an  ein  irital  current.  Finally,  a 
method  is  presented  whereby  a phot  c Synt  he  t lc  ew'mbr  <r,« 
having  tne  properties  of  a Semiconductor  ts  used  to 
sepa-atH  photoo* I di zed  and  photoreduced  forms,  wnich 
can  then  coiple  as  required  through  a recycling  of 
electrons  through  an  e.lernal  circuit. 


ENERGY : TRANSMISSION,  STORAGE,  AND  MANAGEMENT. 

I.  Fells. 

Chemistry  in  Britain,  v.13,  no. 6,  June  1977, 

p.222-226. 

The  storage  of  energy  has  not  previously  presented 
any  real  problems,  although  its  transmission  and 
management  have. 
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A Simulation  Model  for  Wind  Energy  Storage  Syttema. 

Volume  2 Operation  Manual. 

A W Warren  ft  W Edsmqor.  and  J D Burrough- 
Roeinq  Computer  Services.  Inc  . Seattle.  WiKh  Fnerqy 
Technology  Applications  Oiv  Aug  77.  42lp  NASA  CR- 
1TS2B4,  BCS  40180  2-V  2 

N78  20803/0WE  Price  code  PC  AI8/MF  A01 

A comprehensive  computer  program  (SIMWEST) 
developed  tor  the  modeling  of  wind  enerqy /storage 
systems  utilizing  any  combination  of  five  typos  ol  storage 
(pumped  hydro,  battery,  thermal,  flywheel,  and  pneumatic) 
is  described  Features  of  the  proqram  include  a precom- 
piler which  generates  computer  models  (in  FORTRAN)  ol 
compU  % wind  source/storage/application  systems,  from 
user  specifications  using  the  respective  library  com- 
ponents. a proqram  which  provides  the  techno  economic 
system  analysts  with  the  respective  I/O  the  integration  of 
System  dynamics,  and  the  iteration  for  conveyance  of  vari- 
ables, and  capability  to  evaluate  economic  feasibility  as 
well  as  general  performance  of  wind  energy  systems  The 
SIMWF  ST  operation  manual  is  presented  and  the  usage  of 
the  SIMWEST  program  and  the  design  of  the  library  com- 
ponents are  described  A number  of  example  simulations 
Intended  to  familiarize  the  user  with  the  program  s opera- 
tion is  given  along  with  a listing  of  each  SIMWEST  library 
subroutine 

Solar  Energy,  v.19,  1977*  p. 669-75* 

I'M  OI  TRANSITION  Ml  IAI  COMPOUNDS 
TO  SENSITIZE  A PHOlomi  MK  Al  ENERGY 
STORAGE  REACI  ION 
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7791(18  — (ronomkr  i>(  Internal  and  External  Fn- 
rrRy  Storage  in  Solar  Power  Plant  Operation,  R 

Manvi.  T.  Fu|ita,  let  Propulsion  lab.  Pasaadena 
Calif 

77*1189  — An  Assessment  ol  Mechanical  Energy 
Storage  (or  Solar  Systems,  H M Oodd.  |r.,  R 
E.  D.  Stewart.  S.  C..  Varnadn.  Sandra  I ah  . Al 
httrquerque,  N Me*.;  F A Aronson.  G.  C. 

Chang.  IRDA.  Washington.  O.C 

779190  Evaluation  nl  a Chemical  Meal  Storage 
System  for  a Solar  Sleam  Power  Plant,  | Dayan 
S I ynn.  A.  Toss.  University  of  California.  Berke- 
ley, Calif 

779191  — Thermal  Fnergy  Storage,  M K W'right. 

B.  I Pierce,  F.  R Sp-  rrrer,  Weslmghousc  fire 
tnc  Co.,  Pittsburgh.  Pa 1|Qn 

779192  - Integration  of  High  Temperature  Ther 
ma!  Fnergy  Storage  into  a Solar  Thermal  Braylon 


1174 


1181 


Cycle  Power  Plant.  W D Beverly.  W.  W I ngle 
F.  O.  Mahony.  Boeing  Eng.  A f rtncf  Cnsftl* 
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A Simulation  Motto!  foe  Wind  Enoegy  8tof«0«  Syatama 
Voluma  1:  Technical  Rapoit 

A W Warren.  R W Edsinger.  and  V K Chao 
Boeing  Computer  Services.  Inc  . Seattle , 

Techndogy  Applications  Dlv  Aug  77.  101p  NASA  CR 
135283.  BCS-40180-1-V-1 

N78- 20802/ 2WE  Price  code  PC  A06/MF  A01 

A comprehensive  computer  program  lor  the  mode'^  “J 
wind  eneigy  and  storage  syM^utHu.no 
of  live  types  ol  storage  (pumped  *^™'**\  "T"™ , 
flywheel  and  pneumatic)  was  developedTheto^  ol^U.  I 
of  Simulation  Model  tor  W.nd  Energy  Storage  • 

,s  consistent  with  a role  of  evaluating  the  econ<TC ' 
bility  as  well  as  the  general  performance  ol  wind  on°W 
systems  The  software  package  consists  of  two  basic  p£ 
n.ams  and  a library  of  system,  environmental,  and  load 
comoonenls  The  first  program  is  8 precompiler  which 

sneciticalions  using  the  respective  ’ 

The  second  program  provides  the 
system  analysis  with  the  respective  I/O.  the  ,n,^a''°" 
systems  dynamics,  and  the  iteration  lor  conwryanoe  of  vai 
ablos  SIMWEST  program,  as  described,  runs 
UNIVAC  1 100  series  computers 


(SAND  76  9058)  tnerp  Murage  needs  for  «md  power 
systems.  Kent,  i W (Saudis  Labi . Albu^ucruuc.  N Mc>  (USA)). 
1977  Contract  EY-76-C-0C0789.  20p  (CONF-7702IO-6).  Dcp. 
NTIS.  PC  A02/MF  AOI 


18  a a U|  a rausr  a r»«i 

From  A. A advancement  of  vcicnce  conference;  Denver. 
Colorado,  Uuitcd  Slalei  of  America  (USA)  (20  Feb  1977). 

Wind  VII  lei  on  all  lime  scales,  but  hourly  and  longer  term 
oscillations  are  most  important  to  ccononncl  wind  energy  catracta* 
scliemes  Periodic  variations  in  available  wind  energy,  of  diurnal 
synoptic,  annual,  and  larger  scales,  are  not  often  correlated  w ith 
demand  so  that  some  form  of  energy  storge  is  needed  Most  current 
I K DA  sponsored  research  in  wind  energy  assumes  connection  to  aa 
csisting  power  network  and  resource  storage  in  the  form  of  saved 
fossil  fuels  long  term  hourly  wind  observations  at  sevcial  represen- 
tative U S locations  have  been  uvd  to  show  that  a totally  indepen- 
dent and  perfectly  reliable  wind  energy  syMcm  would  require  aa 
unpractically  large  siorage  capacity,  primarily  to  cover  year-to-year 
and  annual  cycles  of  available  wind  energy  As  reliability  is  allowed 
to  decrease,  a considerable  reduction  in  storage  capacity  u possible 
Thu  is  demonstrated  by  statist  tea!  results  for  several  climatic  rc- 

■BkM 


TJ  Dunon,  R# 

910  Biergie  so  Lai  re  et  stodcage  d'atergie  / 

.076  R.  Dorm . — Paris  t Masson,  cl977. 


vi,  134  p.  i il-.  i 25  cm. 

Bibliography:  p.  127-129. 
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779081  — The  Design  of  a Sodium  Sulfate  Dec- 
ahydrale  Heat  Exchanger  for  Coolness  Storage, 

F.  A.  Costello,  S.  Kumar,  Intertechnology  Corp  . 

Warren,  Va.  

779086  — Conversion  and  Siorage  ol  Wind  Energy 
as  Nitrogenous  Fertilizer,  M B Dubey,  lock- 

heed,  Burbank,  Calif 

779087  — (RDA’s  Chemkal  Energy  Siorage  Pro- 
gram, |.  H Swisher,  IRDA,  Washington,  D.C.; 
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32972  PrmpfCIt  tnr  th.  ptvt'-fh.micl  tinner  of  «nl»r  tnzrgy. 

Helton.  IR  (L’niv  of  SVrvtrrn  Ont»fi<\  Inndtrt  pn  lip,  Riper  5? 
of  Solar  energy  updjlr  '77  Cinadi  Edmonton.  Alberti,  Um*  of 
Alberti  f 1977) 

I roro  5 conference  of  the  Solir  Energy  Society  of  Canada 
Edmonton.  Alberta.  Canada  (22  Aug  197’) 

The  povvibtlties  for  ihe  photochemical  ltnnge  of  vilar 
energy  are  entwined  from  the  standpoint  of  minimum  efficiency 
I, oss  facton  are  considered  for  a general  endergonic  photochemical 
reaction  and  it  ts  concluded  that  a realistic  matimum  soljr  energy 
storage  efficiency  for  any  photochemical  system  is  15  to  I brr  The 
natural  process  of  photochemical  storage,  namely  photosynthesis,  is 
analyrrd  and  it  is  found  that  the  matimum  storage  efficiency  of 
photosynthesis  is  9 Kinetic  and  thermodynamic  limitations  on  a 
photochemical  energy  storage  process  are  identified  and  it  is  shossn 
that  the  desirable  production  of  hydrogen  and  otsgen  from  ssater 
probably  cannot  he  sensitized  vsith  sisible  light  if  only  one  phetoche- 
lak al  step  is  employed  However,  by  analogy  with  the  mechanism  of 
photosynthesis,  two  photochemical  reactions  operating  in  senes  can 
permit  a full  utilization  of  the  photochemically,.  active  part  of  the 
solar  spectrum  A possible  scheme  is  described  and  analyzed  as  to  its 
prissibihties  and  potential  diffi<  ulties  Finally  vime  of  the  systems 
being  studied,  where  hydrogen  gas  is  produced  photochemically  are 
described 
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\r  77N246I2.  ISSUE  IS  PAGE  20l3  CATEGORY  44  RPT. 

ANL  -ES-SO  CNT.  k - 31  - 109- eng- 34  76/OS/GO  jO  PAGES 

UNCLASSIFIED  DOCUMENT 

-UTTL:  Electric  storage  heating:  The  experience  in  England 

ang  wales  ana  in  the  Federal  Re-ouollc  of  G.  rr  on,- 

AUTM.  A/ASBURY.  J.  G.  B/KOUVALIS.  A. 

CORP:  Argonne  National  Lab  . III.  AVAIL  Nils  SAP  Mt 
A03/KF  AOI 

MAJS:  /'ELECTRIC  POWER  PL ANT S/* ENERGY  STORAGE/ • ENGLAND/ • 
GERMANY/ 'ME  AT  Ir.G 

MINS:  / FEASIBILITY/  SYSTEMS  ENGINEERING/  UNITED  STATES  OF 
Afc*F  R I CA 

ABA.  £R£ 

ABS:  The  policies,  methods,  and  c I • cu>»s t anccs  u.-ck-r  which 

electric  storage  ht  atinq  was  Co"»4rc.«l  m,l  in  Europe 
are  reviewed,  ana  background  Information  I Qr 
evaluating  tne  feasibility  of  co*«rerICdi  applications 
In  the  United  States  is  given. 


UTTL: 


77VI7608  1976  ISS  00  TJI6S.N37  1976  0-309G2S  .0  3 621 
77M  34  7 lC  76  47r‘b0  c 77-OI9S78C  2:  S 77  - 01 96BOC . I : 

Criteria  for  energy  storage  R 8 0 : TLSP:  a report  / 
b\  the  Committee  on  Advanced  Energy  Storag.  Systems. 
Energy  Engineering  board.  Assembly  of  Engineering. 
Natio’ial  Research  Council. 

National  Research  Council.  Committee  on  Advanced 
Energy  Storage  Systems 

Na'»onai  Acnaemy  of  Sciences.  Washington  : yii.  to3  p . 

t i !u|. 


TJ  Workshop  on  Solar  Qierpy  Storage  Subsystems 

810  for  the  Heating  and  Cooling  of  Buildings, 
,W6R  Charlottesville,  Va.t  1975. 

1975  Proceedings  of  the  Workshop  on  Solar 

Energy  Storage  Subsystems  for  the  Heating 
and  Cooling  of  Buildings,  Charlottesville, 
Virginia,  April  16-18,  1975  / sponsored  by 
the  National  Science  Foundation,  Research 
Applied  to  National  Needs,  and  Energy  Re- 
search and  levelopment  Administration, 


1136 


* 1WJ 


* 


I 


7,  Wind  rrv»rgv  bibliooranhv.  »tJa*Tnacr>, 

5P53  v:i9consln,  wirK^nrhs,  197A. 

.P83  1 v.  (tsr'agnd)  23  c r. 

VP;  3 Cnvor  title. 

1.  Prwrr  rs^viroRn — Bibliography . 
WiM  rower — BibLioaranhv.  I. 
VfirvVrrVs  (^lrn) 

6 STORAGE 

Batteries 
Compressed  Air 
Tlywheels 
General 


Knergy  storage  : developing  advanced  technologies. 

Itohinson,  A.  I..  In  : Kneagv  : I’se  Conservation 
and  Supply.  Ahelson,  I*.  H.  (ed. ),  Washington, 
i).  C. . American  Assoc,  for  the  Advancement  of 
Science,  1974,  pp.  14B-150. 

This  paper  presents  a brief  review  of  the 
different  ideas  which  have  been  proposed  as 
viable  means  to  store  energy.  These  ideas 
include  superconducting  magnetic  storage  plants, 
flywheels,  hydrogen  conversion  and  thermal 
storage.  Other  methods  which  are  only  just 
emerging  are  mentioned,  and  these  include 
steam  storage,  arid  coal  gasifjer«-  from  which 
gas  can  be  stored  at  high  pressure.  ( F.C.S.). 


TJ  Storage,  water  heater,  data  ccnnxti  cation, 

810  education  t joint  conference,  American 
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K.  W.  Boer.  — Cape  Canaveral,  Fla.  t Ameri- 
can Section  of  the  International  Solar 
Btergy  Society,  cl976. 
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UTTL-  Analysts  of  remote  site  energy  storage  and  general  ton 
‘Cttoms  vystem,  analysts  o.  sola.  ener0y 

conversion  and  -Indpoecr  ut. I I/at. on  energy  Storage 
systems  tlSP:  Final  Technical  Report.  Jol . «97a  • 

AUTH:  A/tRI '.P79J-  N.l  B/BISMOP.  X.  S.;  C/PINSON,  d.  0 . 

D/ANOERSON.  L.  A.  . . _ , , 

CORP:  Day I an  Unit..  Ohio  CSS:  ISchool  of  Engineering  I 

*u» ||  NT  IS  SAP  MC  A07/MF  AQ1 
MAdS:  / • ENc  RGY  STORAGE/ *501 Ak  ENEROY  CONVERSION/*  SVSTE  .15 
ANALYSIS/’. I NOPOX ER  U It 1 1 Z AT  I ON  . . 

MINS:  / H YDROGEN/  OXYGEN ' STORAGE  BA.TERIES/  SYSTEMS 
ENGINEERING/  TURBOGENERATORS 

4BS  Thts  report  presents  the  results  cl  an  Invest! ya. ' on 
and  analysis  of  energy  storage  systems  and  ••Jernata 
energy  sources  for  remote  site  applications.  Tne  first 
Ohase  of  the  effort  centered  on  tne  broad  based  s.udy 
of  hydrogen  storage,  thermal  storage,  batteries,  and 
f lywnce I s as  energy  storage  systems  along  «tlth  *md 
turbine,  solar  pnotovo I laic,  and  solar  thermionic 
energy  converters.  A mind  turbine  tatter*  system  vas 
recommended  based  on  performance,  cost  and 
availability.  Effort  under  tne  second  phase  of  tnc 
program  concentrated  on  a system  using  teo  separate 
nominal  eight  Kilowatt  kind  turoinc  moou  I es  In 
conjunction  elth  a lead  acid  battery  energy  storage 
unit  The  system  »as  specified  to  operate  in 
conjunction  with  an  eitstlng  po»«r  grlo  system  located 
at  Bar  Main.  Barter  Island.  Alaska  Specific  sytem 
concept ^ and  recommendations  ore  presented  »itn 
supporting  analyses.  A design  check  I i st  is  included 
kith  specific  Items  for  consideration  in  the 
preparation  of  a design  specification 


- BATTERIES 


dS^Vsi-nS-i*^*  c‘U5£/«!4  a*  •■*** 

UNCIA5S1FIED  CCfCUMENI  . , , fcuif|«fe 

Summary  Report.  °L  f NcK  4 4 . C/OEEUtA  » 

4/ BARNEY . D l : f f / E 4RA**4 1 . M 

M ; D/HAYES.  E " • t,M^B0X  S 

a ; C/M**t  J;  f.  ‘ mll.NMi  SAP  HC 

4rtronne  National  tab,.  Ill- 

?.}lVc“i'c  Miickoeius/  tucreic  ......  rv-u.m- 

ELECTROCHEMISTRY/  PERFORMANCE  TESTS 
The  research,  development. 

dune  m preparation  for^nj^b  |t,^  ta,lfcr.cs  are 

engineering  scale  ' »•*  ‘^^ded  ,G  evaluate  the 
performance 'of  tottery  is  prided.  <«»*l  •» 
this  equipment  is  di 5‘-uj*‘*at  ^p(DI,My  of  charging 

cnerger /equal  tier  that  • «"•  1 c*^  ,/a.amined. 

op  to  six  I ithium/meta  I sulfiba  can* 


TIMS  VARIATION  OF  HIESSURE  AND  OXYGEN  ABSCRPTION 
CTJRREOT  IN  SEALED  ALKALINE  STORAGE  RATTTOIES.  V.  M. 
Mokhnatkln,  E.  A.  Khomskaya. 

Soviet  Electrochemistry,  vol  15»  n°  9»  September  19T9, 
p.  1178-1179 
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Commrrc  1 a l phosphoric  add  fuel  cell  rystem  technology 
dove lopmcnt 

a/ppokopius.  p.  r.:  b/warsmay.  m . c/simons.  S.  n.; 

O^KinG.  R.  B PAA : D/lNASA.  lewis  Research  Center. 
Fuel  Coll  Projects  Office.  Cleveland.  Ohloi 
National  Aeronautics  and  Space  Administration,  lewis 
Research  Cente**.  Cleveland.  Ohio. 

In  Jntersoclety  Energy  Conversion  Engineering 
Conference.  14th.  eoston.  Mass..  August  S-10.  1979. 
Proceedings.  Volume  1.  IA79-51726  23-441  Washington. 

D C . Anerlcan  Chemical  Society.  1979.  p.  538-543. 
/•ENERGY  STORAGE/'FUEl  CEILS/ *' MOSPHOR !C  ACID/* 
TECHNOLOGY  ASSESSMENT 

/ COOLING  SYSTEMS/  ELECTRIC  POWER  PLANTS/  ENERGY 

TECHNOLOGY/  FABRICATION/  SYSTEMS  ENGINEERING 
A3 A : (Author) 

ABS:  A review  Of  the  current  commercial  ptosphorlc  acid 

fuel  cell  system  technology  development  efforts  is 
presented,  in  both  the  electric  utility  and  on-site 
Integrated  energy  system  app I Icat Ions . reducing  cost 
and  increasing  reliability  are  the  technology  drivers 
at  this  time.  The  longstanding  barrier  to  the 
attainment  of  these  goals,  which  manifests  Itself  in  a 
number  of  ways,  has  been  materials.  The  differences  in 
approach  among  the  three  major  participants  (United 
Technologies  Corporation  fUTCj.  West  I nghouse  Electric 
Corpora t 1 on/ Energy  Research  Corporation  (ERCJ.  and 
Engelhard  Industries!  and  their  unique  technologi ca 1 
features,  including  electrodes,  matrices,  intercell 
cooling,  bipolar/separator  plates,  electrolyte 
management . fuel  selection  and  system  design 
philosophy  are  discussed 
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PAGES  UNCLASSIFIED  DOCUMENT 
Batteries  for  specific  solar  applications 
A/CLARK.  R.  P. 

Sand  In  Labs..  Albuquerque.  N.  Me*.  AVAIL. NT  IS 
Presented  at  the  DOE  Semi -anneal  Review  for 
Photovo I ta i cs  Techno  I . Development  and  Applications. 


Gatltnburg.  Tenn..  16  May  1979 

• MAJS:  /‘ELECTRIC  BA T T ER 1 ES/ • HtOTOVOlT A I C CEllS/*SOlAR  ENERGY 
MINS:  / ENERGY  STORAGE/  ENERGY  TECHNOLOGY/  STORAGE  BATTERIES 
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79/03/00  7 PAGES  UNClASSIFlEO  OlCUVENT 

UTTL:  Superbat ter  las  - A prog- ess  report  for  utility 

energy  storage  and  el*'  trie  vehicles 
AUTH:  A/BIRK.  d.  R : O/WIUNOER.  K ; C/SMITH.  J.  C Fee 

A/|Electrlc  Power  Research  Institute.  Palo  Alto. 
Calif.):  C/IU.S.  Department  of  Energy.  Washington. 

O.C.I 

IEEE  Spec t run,  vol  16.  Mar.  1979.  p.  49-55. 

MAdS.  /‘ELECTRIC  MOTOR  VIM ICl ES/ • ENERGY  STORAGE/* SOO I UV 
SULFUR  BATT ER 1 ES/* STORAGE  BATTERIES 
MINS:  / ENERGY  CONVERSION  EFFICIENCY/  ENERGY  lECHNOLOG* 

LEAD  ACIO  BATTERIES/  LITHIUM  SULFUR  BATTERIES/  ZINC 
CHLORIDES 
ABA:  A. A. 

ABS:  Future  batteries,  known  as  superbatteries.  e*prCted  to 

be  used  as  replacements  for  scarce  fuel  sources  in  t»-e 
utilities  and  transportation  sectors,  are  discus*. ed 
The  sodl um- sul fur  model  Is  considered  as  an  e»am>le. 
noting  that  while  the  lend-acld  battery,  as  a'mot  all 
conventional  batteries,  contains  solid  electrode-,  and 
a liquid  electrolyte,  the  sodium-sulfur  contains 
liquid  electrodes  and  a solid  electrolyte,  which  mates 
for  longer  life  Progress  in  drsigning  inexpensive  a d 
well  performing  lead-acid  batteries  is  tawen  Into 
account,  emphasizing  the  development  of  seals  using 
bonding  by  thermal  compression,  and  of  hton-Qualtty 
beta-alumina  electrolyte  tubes.  The  per t ormence  of 
electric  vehicles  Is  noted,  together  »tth  a 
description  of  the  various  requirements  facing  the 
battery  Designer.  Including  cruise  speed, 
acce lerat i on.  and  engine  life  Cost  problems  impeding 
the  full-scale  development  and  commercialization  of 
superbat tar  fee  are  m*nt toned 
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PAGES  UNCLASSIFIED  OOCUMENT 
long-term  lithium  battery  tests 
A/IEVY.  S.  C. 

Sand  I a labs..  Albuquerque.  N.  Me* . AVAIL  NT  IS 
SAP  HC  AC2/MF  A0 1 

/•ENERGY  SIGN AGE/ ' L I THJ UM/ • PERFORMANCE  TESTS/* STORAGE 
BATTERIES 


MINS:  / ELECTRIC  DISCHARGES/  LIFE  I OuRAB I L I T y 1 / OPE  AT|NG 
TEMPERATURE/  TEMPERATURE  EFFECTS 


ABA:  A.WH. 

ABS:  A Si*  year  program  for  testing  ambient  ter^aratu* - in 

Iltnium  batteries  Is  discussed,  lithium  sulfur  d>r,.,« 
cells  and  lithium  pulyc.irbon  runof  luorldc  cells  «>*e 
Included  In  the  te-ts  Ihe  test  pl.-n  Includes  ca  vity 
versus  rata,  storage,  and  simulated  operation.  Gita 
taken  si*  months  Into  the  test,  is  presented  for 
Storage  at  room  te”*perature  and  capacity  versus  r«te 
data  is  plotted  for  the  calls. 
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UTIL:  A htgn  energy  tubular  buttery  for  a 1 BOO  kg  payload 
electric  delivery  van 

AU1M  A/WHI1EHEAD.  M t.  PAA  A/|Chlorlde  Technical.  Lti.. 
E nq I and  | 

Society  of  Automotive  Engineers.  Conmess  and 
E«posttlon.  Detroit.  With.,  Feb.  26 -bar . 2.  1979.  10 

MAJS:  /-ELECTRIC  MOTOR  VEMIC LE S/ • L E AD  ACID  BATTER  1 E ../*  TRUCKS 
/•TUBE  CATH00ES 

MINS:  / BATTERY  CHARGERS/  ENERGY  TECHNOLOGY/  HIGH  VOLTAGES/ 
PROPULSIVE  EFFICIENCY/  SERVICE  LIFE  • 

ABA  (Author! 

ABS.  A nigh  energy  lead-acid  battery  was  develop'd  to 

provide,  at  no  entra  cost.  a 1800  kg  ( 4l>00  !bi  Payload 
electric  delivery  van  with  a driving  ra-ige  of  6(»  • 0 
km  150  to  55  milesl.  In  addition  to  the  nc»  high 
performance  electrodes,  an  integrated  .'OP'o.ii.r  *o  the 
total  power  source  concept  evolved  new  I ightwoiQht 
designs  for  battery  packaging.  a system- en.-j  incc*co 
battery  charger,  and  an  autoirat lc  topping-up  facility. 
Despite  the  40*  improveeient  in  range,  as  cwi-arcti  to 
55  - fc5  km  135  - 4<i  mllcsi  for  conventional  traction 
batteries,  a 4 year  battery  Ilf#  is  eapect.-d  due  to 
the  reinforcing  features  of  the  tubular  design  adopted 
for  the  positive  electrode. 
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UTTL'  l 1 1 h l urr./me  1 a|  sulfide  battery  development 
AUIH  A. 5TEUNEM ERG.  R.  K. 

CCRP:  Ar  qoni't*  National  Lab..  III.  AVAIL  NI1S  SAP  HC 
A0?  MF  A0 I 

Presented  at  Fast  lot  Transport  in  So?  Ids-E  lcctrc.dc 
and  Electrolytes  Conf . . Lake  Geneva.  Kis.  . 21  May  1*j79 
MAJS.  /'ENERGY  S T Ch AGE / ‘LIThILM  SULFUR  BATTERIES/ • St  OR AGE 
BATTERIES 

MINS  / CELL  ANODES/  CELL  CATHODES/  ELECTRIC  MOTOR  VEHICLES/ 

ELECIRIC  POKER  SUPPLIES/  ENERGY  TECHNOLOGY/  MOlTIN 
SALT  ELECTROLYTES 
ABA:  DOE 

ABS:  L l tht um/met al  sulfide  batteries  developed  for  electric 

venlcle  pr.  pulsion  and  for  station  ry  energy  std  « -«? 
opp  I l ca  t ic  ns  sot  n as  load  leveling  ere  desenb  d Try 
battery  cells  consist  of  I itriUm-Aluminu.il  or 
1 I th inir -si  I icon  ncnj.it  I vu  electrodes,  iron  sulf  d-  iFc-S 
or  FeS2)  positive  electrodes,  and  rrolten  LiCI-KCi 
electrolyte  The  cells  are  enclosed  in  a thermally 
Insulated  jacket  to  maintain  an  operating  temperature 
of  400  to  500  C.  A 40  kWh  electric  vehicle  Dattery 
consisting  of  120  Li-Ai/FeS  cells  is  described. 
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UTTL:  Effect  of  mechanical  energy  storage  systems  on  the 
character! sties  of  electric  vehicles 

AUTH:  A SCHWARTZ.  M W. 

C0RP:  California  Unlv..  llveir-ore  Lawrence  Livermore  Lab. 
AVAIL  NT  IS  SAP:  MC  AO’/Mf  A01 

Presented  at  tne  14th  Intersoc.  Energy  C onv.-i  sb-n 
Ccnf  . Boston.  5-1‘»  Aug  1979.  Sponsored  by  the  Am 
Che"  See . 

MAJS:  /'ELECTRIC  BATTERlES/'ElECTRIC  MOTOR  VEHICLES/ • ENERGY 
CONVERSION/ ‘ENERGY  STORAGE 

MINS:  / DISTANCE/  POWER  EfflCiENCY/  PROPULSION  SYSTEM 
PERfORMANCE 

ABA  DOE 

ABS:  Batteries  for  electric  vehicle  propul  sit  r.  ...  « 

Investigated  to  see  if  effective  tra..e-c»Y-  L t .on 
Short  term  peak  power  capability  and  energy  sit*  aoc 
capacity  are  possible  It  was  found  that  batteries  in 
combination  with  a mechanical  .nc< gy  stora^*  device 
can  optimize  both  power  and  range  cap.  s_  * I » t y of  an 
electric  vehicle.  Equations  were  derived  fo«- 
dctcrmlnlng  the  vehicle  mass  fraction  oi  tr-- 
n-cchanlcal  energy  storage  system  that  is  i«  nail  ' d to 
achieve  a vehicle  mass  saving  or  Increase  in  r.»  u«- ■ 
The  extent  to  which  meoantcal  energy  stor.  't..  s. stems 
can  tnprove  electric  vehicle  performance  . .is  lu.nJ  to 
pepeno  upon  the  battery  type  and  the  vehicle  • 
power/mass  requirements. 


Nao  IMOSf  S WMM  Lab*  Albuaumqu*  N Mai 
LONG  TEAM  LITHIUM  BATTERY  TESTS 

S C Law  Jam  IS7S  I®  P ’•* 


(Contiacl  EV  7*  C 04  0789. 
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op«f«tK>n  0«U  t#k«n  III  momtw  •n*° 

aloiaga  al  <oom  i.mpwaurt  and  capacity  '«w*  iata  4*1*  * 
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Hcv t transfer  In  lendaclt)  buttEf-tAi  tlcs'd-i'-d  for 

t-lot  trlc-vohtc  le  prrjpu  I slon  at  pi  tc  at  ten 

A/CHOI.  K W . . B/YAO.  N.  P PAt  f./|Arq(,nnc 

N.ittonal  laboratory,  Ar'ionnc.  Ill  I 

(American  Irstitutc  of  Aeronaut  Ic  j an<1  Atl'onaullCS 
and  Awr lean  Society  of  Mechanical  Engineers. 

Thermophys ics  and  Meat  lransfrr  Conference.  2nd.  Palo 
Alto.  Calif  May  24  20.  1978  I electrochemical 
See  lety.  Journal,  vol  >26 . Auq . I*i79.  p . 1321  1328 

Rtrrarch  supported  by  He  U.S  Ccpa'trcnt  of  tr.erqy 
/•ElECTBIC  MO  TOP  VrniCI.ES/-MlAT  TBAMSf  EB/- LEAD  ACID 
BATTERIES 

/ electric  automobiles/  electric  charge,  graphs 

ICHARTSI/  TEMPERATURE  DISTRIBUTION 
( Author | 

C«ti'«Ml  leal  analysis  has  fieen  r.arrlrd  cut  for  the  / 

hrat  transfer  in  lead  aolil  batteries  ocsiqur-o  for  use  * 
In  electric  vehicles  Tt<1s  analysis  h;-s  shnMi  tfial  thef 
heat  generated  In  the*  btittery  d'jr  i nq  ■ r-c  r a ge  cycles 
may  cause  a noticeable  rise  of  battery  temp-  i.iti.re  In 
the  absence  of  proper  thermal  management.  The  results 
have  shewn  that  the  ratio  of  the  temperature  rl'r 
during  charge  Is  closely  related  to  the  ratio  of  the 
energy  densities  Of  the  two  batteries.  Of  t he  cooling 
methods  e*amtned.  electrolyte  circulation  along  the 
battery  piates  »as  found  to  be  the  most  effective  In 
removing  heat  and  providing  a uniform  temperature 
field.  Numerical  solutions  are  provided  for  the 
engineering  cv.i'ust  Ion  of  heat  removal  design  dtrrtng 
battery  cycling  prcwc  '•n  a . f 
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Electric  vehicle  battery  development  , 

A/F LEI  SCHWANN.  C.  W.  PAA  A/IEItra  CorA..  Electric 


v » i . k i c -v  y ■ • v.  » c • 1 ’ i s.  wru  » A y wr  * v » . »v*'  v * . 

AUTM:  A/FLEISCHVANN.  C.  W.  PAA  A/IEItra  Corfi. . Electric 
Vehicle  Group.  Plymouth  Meeting.  Pa. I • 

Society  of  Automotive  fnqinenrs.  Congress  and 
Erpo.lt  Ion.  Detroit.  Mich.,  fob.  2SVa»s  2.  1979.  11 

P.  / 

ABA : G . R . / 

AbS:  A a-scrlption  Is  presented  of  the  development  of  a new 

lead-acid  tattery  lor  electric  vehicle  copull'O'i 
applications.  The  battery  which  is.belng  develop'd 
uses  erpanded  metai.  nonant  Imonta  al  loy  grid*, 
enveloped  snparat  lon/retent  ion.  ijctd  hlgh-rate 
production  methods  of  packagi  ng  .Inc  ludl  ng 
through  - the  wo  I 1 construction,  ./he  battery  Is  enoected 

to  meet  the  Department  of  Energy  goals  for  ine 
Improved  s t c*  e -of  - 1 he  • ar  t electric  vehicle  battery  and 
to  be  further  i.-rjroved  to  meet  the  Department  of 
Energy  goals  for  ibe  advanr.'-d  battery. 
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A 7 1 nc • bre.m I ne  battery  for  energy  storage 

R 4 P44  */ I Gou Id.  Inc.  Energy  R^sea-ch 

laboratory.  Rolling  Mr-.trlOaS.  Ill.t 
In  I n*  er  soc  lety  Energy  Conversion  Engl  nee.  ,nr- 
Conference  14th  Boolor.,  May  . Augu  » S-10  l«*74 

Proceedings  Volum,.  , .A79  S1726  21  44.  h..  .n ington. 

D . American  Chemical  Society.  1979  r 1 3 c'<C 

/ -BROMINE/ ‘ELECTRIC  LATtfRIES/  E 1 1 C T ROCmMl  CAt  CEllS/- 
fNiPGV  ST0RAGE/-SI0RAGE  BATTERIES/  •2|r.c 
/ COSTS/  ENERGY  CONVERSION  EFFICIENCY/  ENE'Gv 
TECHNOLOGY/  PE  REORV.'.nc  f TESTS 
1 Au*  hor ) 

The  battery  comprises  a cell  -tack  o'  titanium 
electrodes  and  a OAPAf  IC  mlcrcporous  * 

brr- 1 ne  storage  device  apa-  t frem  the  rtl|  M.tch.  and 
a plumping  network  which  circulates  the  electrolyte 
between  the  two  Testlnq  of  laboratory  cells  ,-nd 
batteries  has  shown  this  syftte*  to  be  capable  of  a 
high  efficiency,  a long  cycle  life,  and  the  innerent 
reliability  required  for  the  utility  application 
Based  on  the  results  cf  a cost  and  design  study  a 
large  1100  AMh*  utility  battery  would  com**- 1 ,e  e , 
array  of  self  contained,  touchable.  400  ktfn  •odu:*. 
the  cost  of  which,  although  high  for  the  first  d-  a- 
• Suhjfct  to  COriStd^r^hlf  rf  due  t 1 on  vl& 

"»ooi  f leaf  Iron . 
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VfMICU*  C 

PA  Naitttn  A A CMmla  and  R « l«7( 

L*.p,  '***  *•••"*•«•  •"*•*">  Intam  V—ct.  Symp 

Ptviadetph*  2 S Oct  1*7* 

(Contract  W 31  109  eng  3*1 
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Recent  p myan  m the  development  of  UAI/feS/»ub  ./ 
banana*  Vv  eiectnc  vah.ja*  a a«*a**ad  Tha  po«t4>4rtv  ol 
naa.  termcommeroeh/etron  of  a verwon  of  the  ban*.,  that  wAm 
nwvmdkda  IfaSl  potrtnre  electrode*  a.  .wh  Ip. 

co*r  mom  a Hot  co coMertor*  * mdmatad  Mult***  aiaceod* 
raA*  having  a ipacV  m»j,  of  abouf  100  Wh/kg  ■>.  w, 
vndat  tail  Conceptual  d**rgn  problem*  Ip.  a compart  m*utetmg 
lackat  whtch  writ  manfan  tha  batter,  temperature  at  4 SO  r 
appaat  to  bo  *nivad  Work  it  »*o  undonaey  on  a vara an  of  tha 
banary  that  mould  uMva  faS7  powm  electrode*  wtveh  uta 
mohhdanum  Currynt  coAachw*  at  p-m«ot  and  may  rapuu.  rn, 
futura  davalopmant  of  la*«  a«pananw  currant  roAaclon  to  ba 
comma^oaiiy  anractwa  Tha*a  bana>««  mAI  uttmnata^  have 
about  30  to  «ON  h.ghor  tpnr.lv  ana-gy  and  SO  to  79%  lughv. 
Niecihc  power  than  tha  faS  type  better**  OOf 
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AO  Mi  A , JOHNSON  •<  . B/C0VKEM)AL|  . R C . C HAUDtlT,  L 

U . ; O'VARIClE.  0.  L.;  E/MIENILk.  A P.  PAA: 
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Conference.  13th.  San  O'ego.  Calif..  August  2U-3S. 
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ABS:  In  1976  the  Department  oF  Energy  spoil  cured  a 

phospnortc  acid  fool  coll  technology  p:  ogr  an  »f.lch 
n.cje  Important  contri  Out  Ions  to  tfie  fuel  Coll  p-wer 
section  and  fuel  proces  or  technology  cl  the  4 !»  A'* 
Demonstrator  power  plant  schetiuleci  to  t>e  Opera  led  In 
the  Consol  uta ted  Edison  utility  network  in  1979  This 
program  was  continued  for  1977  and  19/8  with  the 
pi  •.'■ary  objective  of  Identifying  improvements  in 
phosphoric  field  cell  to  hnolofly  and  pv»tr  plant  design 
ihich.  H developed,  would  permit  con . t rue t ian  of  a 
power  plant  equivalent  to  the  4.8  MW  Demonstrator  Out 
lower  in  Loth  manufactur Ing  and  operating  cost  In 
addition,  an  effort  was  recently  unde  (taken  to  provide 
technology  improvements  of  th*  new  ricued  suostiato 
cell  concept  for  the  40  kW  on  site  Power  plant 
development  program. 
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AUTH:  A/BOf.ERS.  H M. 

CORP:  Hughes  Aircraft  Co  . Los  Angeles.  Calif.  avail  MIS 
SAP:  IlC  A23/MF  A0I 

In  NASA.  Goddard  Space  Flight  Center  1 1 tn  Ann. 
Battery  workshop  p 331-340  ISTC  N79- 28C69  !9-44r 
MAJS:  / • ACCEPT ABILllY/'NlCkFL  HYDROGEN  BATTERIES/* 
PERFORMANCE  TtSTS 

MINS:  / CAPACIIANtE/  CYCLES/  ELECTRIC  CHARGE/  FAILURE 
ANALYSIS 
ABA  RES. 

ABS:  Cell  capacity,  st  at.  1 1 • eat  i on  cycling,  and  fallur. 

analysis  data  on  So  A hour  I K/itweight  nickel  hydrogen 
calls  is  presented  arid  discussed 
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*»JS:  .f>UTERI2ED  SIMUi AT |ON/*E lie  TP | C BA'TERlEV 

RCtlACIlltV  ANALYSIS/*  SO LAP  ARRAYS 
MINS  / FNfP&Y  1 1 CHNOLOCY/  FAILURE/  SOLAR  CELLS/  VOLT  AMPlfiE 

CH1PACTERI  sues 

ADA:  Be 

ACS  Tiw  paper  e-*i.|n»s  the  reliability  behavior  o»  a large 
solar  battery  consisting  OF  several  thousand  solar 
cell*  The  Output  power  was  chosen  as  the  > 9 1 • alt  1 1 1 1 y 
• nrJer  reflecting  changes  In  the  battery  when  irany 
Individual  cells  fail.  More  precisely,  the  reliability 
lode.  I*  the  e.pectco  Infant  output  power  at  a B,v.r 
operation  time  or  the  cpected  operation  tie*  at  «h,Ch 
the  nutput  rower  win  decrease  a given  a-noun,  . T„e 

T h ' f?hC  rT"ab,"‘V  simulation  was  to  ObT.m 

a bundle  of  simple  Md  ves  represent Ing  the  rand;  - 
decrease  of  output  power. 
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8/ 1 Pocket  Research  Co..  Redmond  ‘ , C*  » . 

Department  of  Energy.  Washington.  D C !'  /,US 
In.  Sun:  Manfc.nd'S  future  source  of  ejrnv 
rrceooings  Of  the  International  Solar  , ne,  <jv 
Ctnorcss.  lew  Delhi.  India.  January  If,?,  torn 
Volume  I IA7Q  1 7278  US  44,  E Word.  N y.  prra,^ 
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t heema  I dTccrrTrconvlrr.Icn^lMEcV'V'  °U*  '*0'ar 

the  IS03/S02/02I  reaction  *h'ch  ' 

compared  to  that  of  a u |.r  ’ r. t Or  age  Is 

cnerqy  tar.kt0  It  e rvhrld  *"  fc‘,h  alternate 

of  this  «<«crnI!c  C^V^v^r  **'•'"«»•  ^ cos, 
Combustion  ,urbtne  p.  ech  ised^  V °"*s‘ «e 
•henever  necessary!  a ““"tv 

°f  '**  stec  ,h"  —*•« 

minimum  busbar  energ.,.  tf,st|  ,olIr/hwDJ’,"U"'  " 0 
hybrid  plant  as  well  as  the  *°,ar/b"ck‘'»  of  |ly, 

tna,  mi,  Over  „ r „*  , ' r«*«n  t *.  of 

orographic  location..  I»e  hvbMd' o,.t>  and 

*««uo.  .0 ~r^;rs;,7?,s,. 
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*8S:  Research  on  battrrles  ,n,orr  „ , 

?»!*'.  data  ar*  Presented  Too ir  ^ °°  °C"  d,¥,t*'  *• 

primary  batteries  lr,vi  ac  id^^f . 0,*Cu*‘ert  Inclu)* 
v.hlc.e,  -nd  batter. m p ri.-cric 

batteries,  solid  stale  ’ recharge acl* 

batteries,  batteries  f rr  ene^v*»/Wl  Ce,'»-  S 
c»Ms.  solar  cells  and  an  u o?  *,cri»Qe.  pnotoch  - Ca! 
•ven,,  of  ,„77  n<H>  ^;’ta"  project  Patent, 

Figures  are  considered  ***•  snd  Procs^tion 
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Svni«]ui*um  *«>M*x*d  by  ll*  Imitfutl  to.  Aiom»w.».  »>d  A«*l 
OwmKsI  Cutp  UhoI  by  A f Anjafioo  Oral  .lull  1m  Al.xTw.o-.yi 
hfrtla.  No. waay t and  A J Maalarxl  (AUo.1  Oa«ul  Carp  **o..n 
luwv  N Jl  Oafoad,  Pa.9am.x1  Plata,  lid.  1978  61 1 p SWJ  (•« 
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Cunudaialiull  it  yrrn.  V.  I ha  ptutpat.lt  ol  hyiboyan  at  at  anaiyy 
canal  lot  I ha  tulixa  tlioctuic  «d  bo.ab.19  in  metal  hytUalat.  I ha 
naluia  ol  Mr  J exit  eternal*  et  l.anulun  natal  hytb  aVt  hydi.ap-n 
adwaplmn  in  i«i  ••!!>  mletntalaMic  oxnpxaidv  and  the  ute  ol 
1*1 1 Itydiidei  lo.  piuducletn  and  tl.xxgr  ol  tupiaiui*  hy.Uuyan 
Papait  *>•  dto  piatanled  on  tuch  loptu  at  hytla.awt  at  tacit  m 
ntalal  hy.Uup..  tytlaam.  pecHocta.na.al  oliliaalam  ol  maid  hy 
.Ualat.  hydioyen  vlo. apt  ated.od*  tytiemt.  the  hyA.^ja. AtyckeV 
nx-i.iv  ...... VI  and  Iha  nat.Mu.gy  and  inudunun  ol  >ec he. *» aide 
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♦or  electric  vehicles 
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Son.  Ltd..  Del. Ion.  ttjnct-ester.  tngl«..oi 
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The  orospacis  lor  laprov I ng  le.<d  acid  batteries  1 <r 
electric  vehicles  In  Ihc  areas  of  energy  density 
recharging  time  and  maintenance  a e ecsscd  It  . 
found  that  battery  .eight  retlu  t Ion  Can  l«  acn.c  ^ 
replacing  positive  grid  plates  eitrt  tubulur 
coopynents.  using  pl.i-.t  »c  or  lighter  »«tal  gnat  tor 
negative  plates  arvt  by  nst.ig  ’thra-i/t  tne  sail- 
techniques  for  inter,.  11  connectors  An  .nenate  ... 

energy  density  to  4S  Nn/hg  lor  a five  hour  oiks 

ft  o«trfti*t*.  Auto#rvi(ic  an J uni  - aut end t • c V4ltrli.': 
systems  have  boon  dove  I.  pen  to  reduce  tn0  a»< unt  t 
maintenance.  Mr  thesis  propo  ,ed  to  enable  rup,a  Ln  . ,, 
I n less  then  ...  hv0r»  sithout  nCmive  te«perat..r\ 
rise  include  a systi-m  cf  high  ope*  a Pulse  discs  . - 
during  the  charglmi  prnress  to  prevent  electrode 
polan/etiun  *-nd  a nee  battery  ocstgn  ta.ij  on  f.-M 
technology . 
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ABA:  l Author  I 

AOS  This  O.iper  describes  a 'em  l ! I V>  for  Inc 
si  n 1 1 m sulfur  battery  employing  .«  r,e,  coll 
r.r-t.uctUfl  Including  *•  no.  method  to  |oln  the  solid 
<-.clrotyte  tube  with  «»*  sodium  r'cvolr  made  of 

1/1  I And  an  Improved  .opposition  O*  the  fit  ..’SO  tu 
solve  the  p...Ole*s  of  p»ewaP.i«  cell  destruction  and 
capacity  decrease  associated  with  fir  convent  l»«l 
design  As  a result  a h.ghor  an-J  more  stable 
peri rrnjncr  of  th#  ro>.  design  than  that  of  our 
conventional  design  has  been  sho*.n  through  various 
n.iluat  ton  tests 
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lead-acid  battery  An  evaluation  of  commercial  I rat  ten 
strategies 

A/OAVIS.  f . : B/KUlHNll  . B.;  C/PRICi.  «l  - : 0,  S«l  *H 

Wi»re  Corp  . Mclean.  Va  Av*ll  f.TIS  SA 

AI2/MT  A0 1 

/•ElECtBIC  PCwlB  PI ANTS/'ENIPCT  STOBAGE/- ICAD  ACIl> 

BA  ? If  B I ES/  * MABWE 1 »»SEAPCM 

/ COST  if MCTIVEME  .S/  lllEPAilB»r/  vapheUnG/  STO  4Cf 

BATTERIES 

DOE 

The  lead-acid  batt.ry  e.erqy  storage  fer  electric 
utility  peaking  apt»l icat I onS  In  the  near  term  •• 
explored  A rovte-  of  e.lstlrg  literature  and 
Interviews  >lth  selected  elec  fr  ic  utilities  are 
to  Identify  key  paraarlrrs  f..r  market  acceptance 
Analytical  Ifcima  .)  a.e  <jo. eloped  to  Oc*wvtHy  1» 
parameters  and  estimates  of  regional  and  nation*' 
market  sire  are  ma.tr  T sslble  oovememnt  action  ,-e 
Identified  and  oi-al  I tat  i ve  crllrrl,.  and  rc«y"k  M' 
of  cost  effectiveness  a.e  dt-  eWieu. 
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ENERGY  TECmaOIOGy/  HAD  ACID  RATTEPIES/  l!TH|ljn/ 

NICHE  l 2 I NC  BATTERIES/  UtlllHIS 

»BA  W.l 

*BS  Sec  or.  Clary  s'orac.r  batlWV  ITStfWI  unotr  tonsi.iri-.  , 

for  automotive  r<  t4.ul-.lon  applications  are  e»a-i  . , 
Performance  rrqti  I rryent  ».  are  rt'Scripcd.  and  lead  -| 
nickel-iron  nickel- .....  . yl ne  chlorine,  iron  ai. 

I I thl  i«  - metal  sulfide,  .and  Sod. u«  sulfur  batte-l.  % are 
dtscu'.sed  It  Is  sugge'.Kd  that  the  last  two  sys'r  s 
are  good  cardtpate-  Tor  electric  vehicles  Tne  e< 
of  battery  chara' ter  1st  ICS  on  « lectrlc  car  OCI  0 ,, 

Cons  I tiered . 
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Electric  car  itcf.nolcj,  for  dcnonktra!  ion  .mj 
Oral*  lopn.ent 
A, 'HAM ] L TON . W. 

Genet  dl  Rv^earch  Corp.,  Santa  Gar  Gar a.  Calif 
AVAIL  NT  IS  SAP:  HC  A2-4/MI  AOl 

In  Unton  Coll.  Effects  of  Energy  Constraints  on 
I r nnvportat  ton  System*  p 439  4Sb  I SEE  N7B- IUS29 
09  14  I 

/ • f l ECTR IC  BA TTER1 T S/ • E l ECTR IC  MOTOR  VEHfClES/  'ENERGY 
POl ICY/ 'PROJECT  PLANNING 

/ AUTCMOBItES/  ELECTRIC  POWER  supplies/  energy 
CONSERVATION/  INTERNAL  COVGUSTIon  ENGINES 

Author 


The-  performance  ciGiac  t*  r t st  • c»  of  the  elecfrlc  car* 
which  were  CevelcpeU  around  the  *or I a acre 
char  ac  t er  I iecl . It  was  reported  tnat  the  acceleration 
capability  of  the  electric  cars  is  sluggish  in 
i th  i rw-  ci>fivcnt  tonal  ICC  engines. 

;-ve  a, .aye  ^cri.M 

elccu  ic  ca  *•  idtterkb  Cocparcd  with 

Improvement  » a^c  ^ fC^^ars  in  tre  urDan  arena  Ll«* 

^ “rU  »*  .... 

■ss-— ~ « *- 

electric  cars. 
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UTTL:  Deve  I i.pn>e- nt  of  an  non  atr  batter,  system  tor  elrctr 
vehicles  TlSP.  Pi  ogre  us  Report.  Jun  - Oct  19/' 
A/0U//ELLI  . E S 

West inghouse  Electric  Corp..  pittsrurgn.  Pa  CSS  t 
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/•AlR/'EtECTRIC  BAtTIRIES/*! PON 
/ ELECT  ROl-t  S/  VOlT  Ai.it  IE  CHARACTERISTICS 
ERA 

The  dcvelope.-nt  program  on  secondary  irontir  cell* 
continued  to  advar* e-  both  electrodes,  as  well  as 
establish  siatc-of  l he  art  Character  1st les  for  10 s .q 
C«  cells.  Invest  ig.it  Inns  on  ttv  air  electrodes  st.,.".<l 
alter  rail  electrode  c-  > im-s  t t ions  f.tw  teated  by  e . • . 

the  dry  powrVi  at  tlYr  d or  the  we  t pasting  Uchn.o., 

Ron.  on  the  Iron  elect.- do  concluded  &f  t e 

studies  which  w.re  in  progress  initiated  same 
eiplor  atory  work  dal  lug  with  metal  aod.tlves  to  :n* 
electrode,  at  a reduced  level  of  effort.  A new  2S  f ,ot 
hydrogen  belt  furnace  was  installed  and  made 
operational  for  Iron  electrode  fao.  teat  ion  and 
studies.  Increased  cl  t. a t was  put  into  the  build.,-, 
and  testing  of  iron-air  cells.  These  tests  are 
Initially  Intended  to  demonstrate  the  cycle  staoi.t- 
of  both  the  electrode  , to  estat  litr.  a base  lm 
future  con-par  i sons  in  a variety  of  ccntiguraiion, 
without  Imn.'diate  concern  for  an  ortl»l/c-d  ties  g , 
Results  to  date  showed  cyclic  stability  of  the 
capacity  of  the  Iron  electrode  in  ito  sq  cm  cells 

while  Other  Cells  : flowed  stable  voltage 

characteristics  of  the  air  electrode 
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UTIL:  Charge  and  discharge  pr.-flle 
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In  NASA.  GdOira  Sim«  • Flight  Cento.  The  1977 
G.ddaro  Space  flight  Inter  Uattc-y  aork-,h.  p 
1 b I • 1 91.  tStt  N79-2lbbt  » 2 - 44  i 
WAJS  /•tlECTRIC  BATTERIES/  ELECTRIC  CHARGE,  | tCclRIC. 

OISCHARoES  t l£C TROCHE M .CAL  Cltlb  -TaIiuRE  A’.AIYSIS/* 
SERVICE  LIFE 

WINS.  / IURVE  FITTING/  ElECTR.C  CIIRM  NT  / ftf«  tie  p')  1 1 N 1 1 Ae  / 

graphs  i cha'.t si/  hysierisis/  Regression  ana.,  i- 
STORAGE  LATICRIES 
AbA  G V. 

AES  Scire  possible  parameters  which  c-julo  I.-  us  I |.< 

p,  edict  failures  within  packs  of  e let  '. , ..eiw  • >«  «t  cells 
based  on  • -easure-ment s "at  are  taken  «.n  le  tie  <eUs 
are  cycling  are  discuss,  d Oiicharge  and  Ciu.  ge  curves 
are  presented  and  fitted  to  measure  the-  otliele.  cy  of 
the  cells  in  terms  of  voltage  vs.  tire 
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MINS:  / COMPUTER  TECHNIQUES/  CPTir.il/ATICn/  PMOTOELECTRl  C 
CELLS/  S I AT  1ST  1 CA L ANALYSIS 
ABA:  B.J. 

A9S:  An  analytic  eirper  Imenta  1 r*thort  based  on  the  use  of 

Statistical  simulation  Is  used  to  determine  the 

operational  values  of  tie  electrical  parameters  of 
solar  batteries.  The  method,  by  proper  selection  of 
ti«  radiation  intensity  of  the  solar  simulator,  allows 
the  supreSS Ion  of  the  e*  roe  a’-soi  latcd  »tth  the 
tal’pre  of  the  spectral  and  angular  characteristics  of 
♦ he  simulate—  to  corres|-jid  to  those  cl  the  sun 
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A 

Th,  H-cthanol-air  battery  shows  promise  of  feting  the 
o-  -rational  requlrcrer,*-.  cf  In,  pcm.-  o„u|„,.c,  , 3,’c* 

'r,;'T5  , mlnos-  Mmtlar  equipments  KMtC 
primarily  designed  to  satisfy  lc,  level  output 
requirements,  the  system  Is  cajole  o<  supporting 
transient  peaK  loads  on  a cyclical  oasis  c^Us 

t th  120  mI  c'  !’no* V*e  eonsirtlng  of  C M 

a'iol  In  li  t;  KC-M.  have  operate-'  »L-  p ?30  h r, 

U-ner  cyclic  load  lira1, IS  O*  NU  HA  fp-  13  minctrs  and  2 
f-  r | second.  One  cell  operated  »c-  -ore  thm  a 000 
*"‘h  Periodic  ref  lllng  o'  -reo  ano.!,* 
‘.'<nnstrat.no  the  long  sarvlceab'e  life  of  the 
n ecu °oe  components,  f.ci  utlli/atlcn  eff(c  -ncies  as 

h Cl  as  B4  \ nave  bto,,  .otalnru  f,cm  ceils  charged 

with  an  anolyle  sol/fm  of  methanol  in  potass* 
htci-n.lde  Smg.c  ce..s  charged  .,,h  „ fCe!  of 

n«  t hano  I and  methyl  formate  In  5 f.l  KOM  noe-atrrl 

c”'^?  lo"<’  **  «...  to  -.0 
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UTTL-  Design  and  Cost  study  '<r  development  o*  I art  acid 
batteries  suitable  for  electric  vehicle  pi  li./ i s ion 
T15P  Final  Report 
AUTM  A WT INLEIN.  C E. 

COPP  • Glr  be-IJmen . Inc.,  Milwaukee.  Nls  AVAIL  nt|$ 

SAC  HC  A07/VF  AG I 

VAJS  /'COST  analysis/ -or'  IMI  ANSI  IMS,- lilt  Fur  r<iir.»  -lead 
ACIO  CATTERIES/  TELMUQIF-GV  ASSESSf-CNI 
MINS  / ELECTRIC  Motor  VTMICLES/  E'<f<<Gr  COs  mjvAti  - lnerGy 
CONSUMPTION'  PERFOfWANCf  TESTS/  PROJfC*  M4NAc  VINT 
ABA:  Author  (£R 

ABS:  A design  f i.r  j.  i»t>ro/r-<i  state  of  th« -art  i I mi 

tattery  Is  proposed.  it  Is  believed  that  the.  I'-CA 
design  is  the  r.<ost  efficient  resign  achievable  f.hin 
the  constraints  of  the  I50A  hot  if  y c«v?lc  it 
program,  these  constraints  Include  realistic  |i"c  and 
financial  limitations,  end  coeyjat 1 1 • I 1 1 y with  t isting 
highspeed  Production  equlpcr.enl  Tlir  I SOA  bitirr.  is  In 
fact  an  Improved,  state-of-the-art  lead  acid  battery 
for  use  In  an  electric  vehicle.  A curable,  light 
weight  pc  I rPrcpy  lenc  container  and  Co»cr  Cj-i.l.Te  with 
Single  point  waterlog  and  venting  features  .»  e 
Incorporated  in  the  ISOA  design.  A number  rf  materials 
and  process  parameters  with  piofourd  affect  on  battery 
performance  were  chosen  after  evtensive  evalc.it len  and 
ceil  testing.  Develooment  of  an  advanced  li-a.*  n<  id 
electric  vehicle  battery  Involved  the  evaluation  rnd 

Iapo'ication  of  effective  forward  concents  in  the 

design  of  the  battery  Many  weight -sa. mg  designs  wer# 
Incorporated  Significant  Improvements  In  active 
material  efficiencies  and  Integrity  are  rejuirc-d. 
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Develop  nlchsl-iliK  bat  tsry  s I tab  1 4 fo<-  electro 
vehicle  pr„ pulsion  l.vk  « Des'cin  and  cost  st...-¥ 
Gould.  Inc..  Rolling  M-adowS.  III.  tSS  I Niche i ■ 7 • rr 
Battery  Project  » AVAIL  Ntis  SA»:  HC  A07/VF  I01 

A three-month  design  and  cost  study  for  the  use  nf 
nlchcl-tlnc  batteries  in  electric  vehicles  is 
presented.  Battery  configuration  Is  analysed,  arvi 
e»pr-cled  performance  Is  set  forth.  Current  devr l..p— *nt 
prob’t-ms  concern  c»  np-r,c«it  ■»•••  tv  » 1 r I * a-d  rapac-t. 
decline  on  cy.  ting,  olcilrolyte  mbintenance.  and 
thermal  characteristics.  Ihe  rranuf  •’  ctur  t ng  process  's 
outlined,  and  estimate*  a.  e made  for  cost,  materials 
reou  i rement  s,  and  c.Yijital  n?»-<ts  . 
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In  NASA.  Goddard  Space  Fllgnt  Center  Tne  1977 
G'-dd.ird  Space  flight  Center  Battery  Works nop  p 
223-242  ( SEE  N79-2ISC5  12-441 
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LIFE/ ‘STORAGE  STABILITY 

MINS  / ELECTRIC  DISCHARGES/  ELECTRIC  POTENTIAL/  GRAPHS 
( CHART S ) / 0A0/  SHORT  CIRCUITS/  TAPLCS  (DATA) 

ABS ' The  results  of  an  amperirnent  to  test  storage  effects 
on  electric  cells  of  * battery  arc  presented  and 
dlsca-sed.  The  typ*  of  cells  were  toe  20  amp-hour  GAO 
type.  The  various  modes  that  mere  tested  were  the 
Integration  type  mode,  the  trickle  charge,  the 
discharge  shorted  and  the  discharged  OCV  lopen  Current 
voltage).  Every  *1*  month*  the  cells  sere 
recondl t toned  and  appro> I ma t e ly  two  week*  of  test* 

•ere  performed  The  test*  included  three  capacity 
Checks,  two  ieru-dogree  overcharge  tests  and  an 

Internal  short  test  (the  cells  are  Shunted  for  IB 
hours,  the  shunt  removed  and  a| loeed  to  stand  on  local 
circuit  recovery  for  24  hoursl  The  Integration  pack 
was  discontinued  after  three  year*  and  the  trickle 
charge  shorted  packs  after  five  years 

79NM490*  ISSUE  2 PAGE  201  CATlGQRY  44  RPTe: 
COO  2857-1  77/10/21  101  PAGES  UNClASSIflEO 

00C  UMEI4T 

UTTL:  Battery  Erergy  Storage  Test  (BLSTl  Facility. 

Phenomenological  cell  modeling:  A tool  ICr  planning 

ana  analyzing  battery  testing  at  the  BEST  facility 

AUTH:  A/HiVAN.  E.  A. 

CORP:  Public  Service  Electric  and  Gas  Co..  Newark.  N.  2.; 
Public  Service  Electric  and  Ga*  Research  Corp  . 

Mao  I c wood . N.  J.  AVAiL.NTIS  SAP  mC  Aofa/Uf  AOI 
Prepared  In  cooperation  with  fublic  Serv.  Elec,  and 
Gas  Res.  Corp  , Maplewood.  N.  j . 

ABA  OOC 

ABS:  Phenomenological  cell  n.odellnfl.  a tool  for  battery 

testing  is  presented.  Th#  uses  of  modeling  In  th# 

battery  cycling  test  program  »r«  described  The 
modeling  and  modeling  needs  are  discussed  In  more 
general  terms.  Areas  In  which  modeling  would  be  useful 
are  I 1st  ed . Suucee.*  I ng  sew  1 1 win-  a • t cr  1 1 1 ca  1 . Suivers 
of  available  technical  information  in  eacn  area  are 
I nc I uded . 
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ABS:  Research,  oeve lopm-nt . ana  management  activities  • 

the  prog ram  on  llthtum  al urn l nt/w/met al  sulfide 
Oatterle*  are  described  The  cells  are  of  a vertically 
oriented,  prlsn-atlu  d-s.gn  with  a central  positive 
electrode  of  FeS  or  fcE2.  two  faclrg  negative 
electrodes  of  lithium  - aluminum  alloy,  and  a 
electrolyte  of  molten  LiCI  - KC1 . The  concepts 
receiving  major  attention  are  carton- bended  positive 
electrodes,  scaled  op  designs  of  stationary  en»  r,*v 
storage  cells  add1 lives  to  e»tenJ  electrode  I'f  time, 
alternative  electrode  separator*,  and  pcllet-grij 
electrodes.  Materials  development  efforts  inclod  a tre 
development  ol  a lightweight  electrical  feedthrough, 
studies  of  various  current -col  let  tor  designs. 
Investigation  of  powunr  separators,  weltaoillty  and 
corrosion  tests  of  materials  for  cell  components  ar.c 


postoperative  emimi na t i ons  of  cells.  Vo  I * ainet  r ic 
studies  were  conducted  to  investigate  the 
reversibility  of  the  Fe62  electrode.  The  use  of 
calcium  and  magnesium  alloys  for  the  negative 
electrode  in  advanced  battery  systems  were 


Invest  lasted. 
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Dljj.  /•ECOUOf.MC  FACTOnS/'tMf  f.GY  TE CMNr'ICGr / • FUEL  CEIL 

TECHuotootcAL  fOBECAsn;;G/*utnN->irGr  utilization 

VINS:  / BESFABCM  AND  DIVl  lOH’IMT/  TECMNOlOGV  ASSESS-’ENI 

A8S  The  development  of  fuel  cell  technology  IS  su"»a.  i.-ro 
and  the  potential  f nr  utlllty-typ*  fuel  cell 
installations  is  a sc--.ed  on  foe  occasion  of  tnc  t*9*h 
anniversary  of  the  construct « on  of  the  first  fue>  c - 1 
by  Sir  william  Grove.  The  only  functlcna'  fuei-Cnl 
systems  developed  to  date.  the  hydrogen  - o*ygen  C Ms 
used  by  NASA,  are  indicated,  and  hydrazine  and  a'u^ol 
I me  thano I I ceils  arc  considered.  Arras  retailring 
development  before  the  Irclementat  ‘cn  of  fuel  cells  as 
gen*' a I purpose  utility  type  electric  generators 
include  catalysts  lor  n.turally  occurring  hydroC»'t'S 
or  p-  Ktss  -s  lor  lorn-cost  methanol  or  hydrazine 
product  I on . efficient  means  of  scruCbing  and  enrlcm-g 
air.  cel f -rrgolat Ing  systems,  and  IS-  to  30-fold  cover 
density  Increases  It  is  argued  that  althouoh  A-as 
for  eliminating  cei  tain  of  the  above-mentioned 
problems  have  been  pmpnsed.  fuel  rell  systems  can 
neve-  be  e.pcctecl  to  er-.ual  the  efficiency.  rel  * 'HtV 
and  low  cost  of  convent 'onj!  power  plants,  and  thus 
developmental  suppoi t stiould  ta-  discontinued. 
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for  fuel  evils 

AUIM:  A/GRUtNE.  H PAA  A/lSl«*i  i *0. 

Forsr.liungs I aborator ten.  Erlanyin.  west  Germany) 

Siemens  Furtnunrjs  u- -l  En  t . . cw  I o.Hi-t.er  I ent  a . vO.  b. 
no.  3 1979.  p id  174  in  Grwn.  Research 

supported  ty  the  Bundcsmlnlsteribm  »uer  Forschun.  - 3 
Icthnoloji# . 

u A ic  ■ /«CAT AlYStS/* ruEt  CEllS/'MICHtl  

MINS  / ENIRGY  TECHNOLOGY/  M I CROSTRl/^  tl»R  E / OXIDATION/ 

‘ REDUCTION* 1 CHLM1S1BV )/  THERMODYNAMIC  PROPERTIES 

A L * ||  £ P 

a b S ' It  is  shown  that  undos > rah  I • ovidatlon  reactions  can 

oo  useU  in  trie  quant  1 1 at  I ve  evaluation  of  the  catalyst 
lor  practical  applications  Attention  is  Given  'o  the 
behavior  of  Naney  catalysts  In  fuel  cells  an!  a More 
suitable  measuring  technique  *nlcl»  o'tcrs  a better 
insight  mlc  these  processes  the  reduction  pr  *#01  sscs 
ana  r.mddtiui  react ior  are  investigated  Applications 
are  pr.scnttd  ana  ii«cluile  on  Cjuwp  1 * er  plies  • v 1 •••I  the 
suitability  of  the  technique  for  waatplas  of  sv.ill 
specific  surface  Inis  nvolvcd  determining  that  tho 
ama  of  niche!  povdir.  lesoltlng  from  mo  ■sanction  of 
nickel  ova  late.  was  3.  » sq  m/g.  Tms  sou  Id  "o.m  a 
diameter  of  0.22  microns,  assiaiing  a spnertc.il  form, 
which  agrees  with  results  obtained  In  another  manner  . 

80*11973  ISSUE  2 PAGE  243  CATEGORY  44  79/00/00 

3 PAGES  UNC LASS  1 F 1 ED  DOCUMENT 
UML:  The  reality  of  on-sile  fuel  ce'ls 
a 1 1 1 h - A/^PkRbLRG.  H . T..  B/f 10RL.  V “• 

In"  Energy  technology  VI:  Achievements  m perspective. 
Proceedings  of  the  si-th  Conference,  basnlngtorv  fc  C 
febiuary  2l  26.  1979  IAB0-1I9S3  02-44,  Washington 

D t Sovcnavn  1 institutes.  Inc  1979  p tJi-8  btO 
l.'A  JS  / • ( 09 1 ESt IAUTES/' ECONOMIC  f AUGRS/ ' ENERGY  POLICY/* 
tUt  l CELlS/MEUHf.OtOCY  Ullll.ATlUN 
AMNS  / INERGY  ’ECHNOlGoY/  PMcSMfORiC  AcID/  PtoDuCt 

DEVELOPMENT/  RESEARCH  MANAGEMENT/  1 ECHt.ulCC.  I C A t 
FORECAST ING 
AbA  f S M 

*bi  On  • i te  phospnoric  acid  fuel -cel  I systems  are 

considered,  the  electrical  efficiency  of  such  .1  cell 
1-  • hi  »n  to  be  4C*  mo  10  be  increased  to  about  bo* 
with  waste-heat  recovery.  Applications  of  u«.-site  fuel 
crlls  with  heat  recovery  coupled  with  heat  pumps  ar» 
discussed,  along  with  the  current  obje-l ives  of 
research  on  phosphoric  acid  fuel  cells. 
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UITL:  the  theory  of  sl aOl I 1 /at lui  of  the  output  po».  r of  a 
rechargeable  fuel  cell  taltery  under  conditions  of 
siqnif leant  concentration  po  > «r  • /a  1 1 or. 

AUTH.  A GUREVICH.  I.  G.  PAA  A/ 1 AT  arK  in  I l a M ok  L-.  It*  usshbl 
SS».  Institut  Teplo-  t MassooCa-cna  . r.  1 >uk . U'luuai*" 
SSR  I 

Journal  o*  Power  Sources,  vol  4.  Ana.  1979.  p 
145-164.  * 

MAjS:  /•FlECTRIL  P0IENtlAl/l lECIROCMt'JlCAi  CUES/* 

ElCCTROLrllC  CEllS/'IUEl  UlLS/*Puw£R  ClUCIINCY/* 
SYSTEM.  S>  AHIUI  < 

MINS.  / COMINUUM  FLOW/  EtlCIRIC  BATTERIES  E’llR^Y 
DISSlPAtlO!./  OPt  IUI2SI  UN/  POIARI/AI  lUft 
CHARACIERISIICS/  SIA6UUA11GM 
ABA  I Author ) 

ABS:  A theory  is  oeve loped  for  the  output  1 cr 

stab  1 1 1 /at  icri  jf  a rechargeable  loi1  < «.  ! I Pullet  y in 
which  the  riactants  anil  the  e tec  t > <w-h.  • n n I r«.i(.tlun 
products  are  in  the  electrolyte.  Possible  » nr.  of 
voltage  sl  aOt  1 1 xat  iui  ate  conside  cd  .nnh  -v 

Coni  1 nuouS  - f I oa  a*  id  coot  I Ouuus  flow  circulation  . 1*1  *t  I y 
of  the  work  1 rig  solution  I e lec  t ro  I y I e 1 to  a I ..  I cell. 
E.pressions  are  derived  for  He  ef *c  ' '»i 
staDi  1 1 /at  len  time  .hmi  the  required  electrolyte.  I l«*w 
rate  For  a buttery  vi  H'  known  output  par.ii  • 1.  • the- 
means  of  11  «ibt  I 1 /at  ion  'a.c  lain  optimi/id  P.r..  «•  iti 
the  electrolyte  f luv  rate  and  time  o*  ».  t abi  I 1 /.it  lun 
the  optimum  solution  is  shown  to  depend  on  to.  -H  t 
ei-ergy  losses  in  irple  nl  1 ng  the  st a&i  I • / it  ion 
procetN>re . 


Fuel  cells:  In  Pursuit  of  the  -Ideal  Power  Plant 
by  L.A.  Kilar 


Power,  Vol.  123,  No.  5,  Hay  1979,  p.  37-39 


Harnessing  tomorrow's  onergy 
sources  gots  Increasingly  urgent 
priority  as  reserves  ol  conventional 
luds  dwindle  Article  examines  po- 
tential and  problems  attending  so- 
lar and  wind  energy  and  fuel  cells 
suggests  the  prom! so  of  solar  ener- 
gy appears  best  lor  both  utility  and 
Industrial  plants 
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In  Chemistry  for  ••no  rj,;  • rr>ce  cd  I r !»s  of  tf>o 
Syn . i um . Winnipeg.  V.iiit  toO* . CfinjiU.  Juno  5 7.  t?7B 
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VA.jS:  /MUtl  CELLS/*  Ilf  OR  i.EN  OXYGEN  fUEL  CE  L IS/ *RESE A0r  w Af.C 
DEVEl  OrVENt/*  TECMMUI  OGY  ASSESSMENT 
MINS:  / CA  ./.DA/  ElECTH  C*»IAL»  IS/  flECI'  CMCVlSIRV/ 
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ABS:  The  lucl  Coll  I'  •"  energy  comoriltn  oevlce  trat 

concerts  tho  froo  e-nto-g,  chant*-  of  n ch.mlcal  react  icrt 
dlrcclly  Into  electrical  rnc-gv  loo  conversion 
oc cm  ring  by  t*o  tleclrtclw  leal  1*  I1*call  reactions 
This  convtr'.lon  is  not  ••object  to  toe  Carnot  cycle 
limitations  and  is  thus  theoretically  more  efficient 
than  a heat  based  process,  the  paper  discusses  the 
thermodynam 1C  principles  of  ft*  I cells,  along  with  t** 
kinetic  a *-p*c  t s of  their  half-cell  reactions.  Th- 
f un*l  imcntal  problem  of  e I ec « rw  at  a I ys 1 s *s  considered 
Dlf Inrent  t>oes  of  fool  cells  are  described,  and  the 
current  status  of  this  ne»  p j»cr  - q*  nt rat  1 ng  de/lce  's 
outlined  Present  HAD  efforts  are  discussed  relat've 
to  moderate- temperature  fuel  cells,  high- temper at  ure 
systems.  and  Canadian  cnn«  r I but  Ions . 
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1979 
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CELL  BNS?fTY  GETJJ31ATGRS. 

C""t”h*  TO1  9’  ” 10<  "rtobar  m?,  p.  633-637, 


NT*  13MI*#  Unatad  lacbnntowav  Co*p  South  Mfmdao*  Conn 
eonra*  Syttamt  On, 

AOVANCfO  TECHNOLOGY  LIOHT  WIGHT  EU*l  CtLl 
PROOMAM  final  Rapon  9 Map  1977  19  Jon  1979 

R f Martin  16  Jun  1979  73  p <mH 
(Contract*  NAS3  70971  NASI  706041 

• NASA  CR  159*63  F CR  10171  A«d  NTIS 

MC  A04/MF  A0 1 CSC l IOA 

A i»gh  p«do*manc«  bydmgan  ovygan  a flaw  fual  C*a  >n 
mv*»ts»*lml  Ca*  pa*'  vmanca  pnaH  mclud*  09  *o*t  at  a rune* 

<*mmd»  of  1000  ampmat  pa.  tq  It  to.  3000  boon  *•*-*■ 
tsmpmalu**  10  10  300  f and  .variant  p.a**u«a  ljp  to  760  pm* 

S^vral*  raavrneb  ca*t  mm*  tavtad  m Ibv  *v*.ua<«ta  of  bva 
anod*  and  bva  catboda  catatytt  conbg^atam  turn  ca*  motncaa 
*****  »*b»v»iad  born  NASA  tupphad  pofybanr-nudarata  trail 
pmmfv*  A call  adga  bamv  and  701  matna  tsmplaa  avma  emoam 
tavtad  m 47  wrtX  KOM  at  7S0  f 1121  O A .otal  of  1 1 979  bourn 

C*"  '•••"e  •*  750  f mat  compistad  In  pddMon  1 

*94  hour*  of  tatting  at  tampa.atu.at  up  to  300  f and  .aactant 
prvttmat  up  to  750  Pt.a  mrtb  27  bourn  of  opmabon  at  m 
abo.a  0 9 V/c  *1  1000  ASE  mat  comptatad  A tuppooad 
plabnum  on  carbon  catalyst  conhgursbon  damonttratad  ttabta 
oparatmn  at  tagb  tamomatu.*  A nam  caM  adga  b*ma  tbucturv 
abomad  tom  mmgbi  tot*  du-.ng  cor.ot ar>  rating  an  nkcabo*. 
of  tba  m*t a. .at  ttabddy  and  long  M*  polar... m J M S 


FTJEIr-CELL  PCWER  PTWr/TS , by  Arnold  P.  Flckett. 
Scientific  American,  vol.  239,  no.  6,  December 

1 Aryfi  npm  n./ 


1978,  p.  70-76. 


Ovce  the  neat  decade  electric  itiilt 
lie*  in  the  U.S  will  require  pot 
cr  gcneralort  that  fulfill  certain 
unusual  requirements  high  cfhctcncy. 
low  emission  o(  pollufanis  quiet  opera 
lion  and  quick  installation  The  genera 
tors  must  be  able  to  supply  electricity  m 
urban  areas  where  conventional  genera 
tors  would  he  unacceptable  lor  environ 
menial  reasons  A likely  candidate  is  the 
fuel  cell 
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electrical  resisiivitt/  elect rochem i sir y/  electrodes/ 
elec i rol ties/  tadrication/  pipes  itubesi/  s uttering/ 
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ABA  IP. 

ABS  A rare-earth  chri.mite  was  Identified  and  syniruswcd 
by  RE  sputtering.  It  mas  tested  for  reglLtlylty. 
thermal  expansion  and  iifrtntss  in  contact  aitn 
y 1 1 r i a s t at)  1 1 Wed  / irconla.  and  mas  used  as  an 
I nler connec 1 1 on  material,  films  of  these 
I ntc> connec t Ion  materials  acre  successfully  deposited 
onto  stabill/eo  zlrton-a  tubes  by  e lectrocriemlcai 
vapor  deposition  This  techntcjoe  mas  used  to  fat><  itale 
such  films  in  but  Id I ny  fuel  cell  stacks  Tln-dop.d 
Indium  onlde  and  an t i mony -upocel  un  Oaldc  air 
electrcde  current  collector  aolvrluls  »er» 
successfully  chemically  vapor  deposited,  as  th'fi 
films,  onto  jnrconla  tui.es  An  in-house  e»trusiOn 
technology  for  porous  ca Ic 1 as tab l I wed  tirconia  tubes 
•ere  dew  Inped  and  used  to  provide  suitable  support 
tubes  for  component  combination  samples,  unit  cell  end 
cell  stack  sample  preparation. 
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WAJS  /‘ENERGY  ICtHNOlOCY/  lUl  l CE  US/ ’ I ECmNOlCGy 
Ut  ILIZAT ION 

MIN'.  CHEMICAL  ENERGY/  CNtltCY  CONVERSION  iff  ICI ENC  V.*  ’C-l  « 
PLANTS 
ABA.  DOE 

ABS.  fuel  cell  technology  anci  Its  Potential  application  Is 
discussed.  The  strategy  of  fuel  cell  development  is 

eMamincd  and  the  attributes  of  fuel  cell  poser  p i art s 
are  d.scriL.d, 
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ABA  M l 

ABS.  Areas  of  fu*  I coll  research  during  the  'SO*,  are 

indicated  arc!  the  rec'.gnl  I *on  of  the  need  for  a stable 
large  Interface  be t seen  electiodc  and  electrolyte  is 
credited  «ilh  causing  tie  sudden  break through  •<> 
technology.  A chronological  survey  o'  fuel  cell 
systems  IS  presented,  fuel  cells  cons id.-re<t  me IvJs 
high- temperature  cells  Imoltcn  carbonate  Cells! 
red  i um- temperature  fuel  cells  I modi  f teat  ions  ul  t»*e 
Bacon  ce  I I I . fuel  cells  mith  platinum  black  teflon 
electrodes,  fuel  cells  mtth  porous  m^-tal  ei«  clr.rles. 
t on  • e*c  range  >«xbr«  n«  cells,  matn*  i pticyproi  tc  a*.idi 

fuel  cells,  acidic  methanol  ceils,  alkaline  cell  . in 
me 'h---.no  I or  me  t hano  I - d»  r t ved  fuels,  ammonia  as  f..| 
sodium  sialgt*  cells,  regenerative  H2-02  fuel  ce  : 
systems,  th.-rm.ally  I ry.  i*rat  r<.  systems.  raUiOuCtivi 
regenerative  I ue  I cells,  chemical  reck...  systems,  ire 
nitric  acid  oiiyoen  red.,  electrode.  biochemical  . in- 
direct hydruCdi  Lun  cells,  and  Indirect  n , urcoro  ... 

cells. 


HJEL  - CJILL  TRIALS:  IT  I1ITIKS  NOW,  CPI  NEXT? 

John  C.  Ifevis 

Chemical  fc^inetiring,  Vol.  8t»,  No.  18,  Amnipt 

1 'J(U,  p.  79-81. 

As  the  lime  approaches  far  tote  of  the  fart  ■ttgawatl-range 
system,  tucl-ccll  developers  arc  busy  tackling  engineering 
problems  and  applications  studies.  One  such  report  shows 
that  the  cells  could  pay  off  in  CPI  installations 
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Sy^poslusi  on  Future  Orbital  Powi  May  31-Oune  1, 
Systtou  Tachnology  Raq'ilramants  1978 

TECHNOLOGY  STATUS  - BATTERIES  AND  FUEL  CELLS  . - 

J.  Stuart  Fordyce,  NASA  Lewis  Research  Center  ' 

TECHNOLOGY  STATUS  - FUEL  CELLS  AND  ELECTROLYSIS  CELLS 
Hoyt  Mc-Bryar,  NASA  Johnson  Space  Center  . .j?.* 

BATTERY  WORKSHOP  . . . f?*.2&.3 

FUEL  CELL/ELECTROLYZER  WORKSHOP  ./?'  : 


SSfssaarssssr-” 

Paul  Yatcko,  and  M.  P.  Bhmvnm.)u. 


im: 

vol. 


Tr.,,.aetlo„!,  or  TW.  App.rit*,  nni 
FA..-<rr,  no.  5,  ^pt/Oct  l«f8,  p.  tfoviPl}. 


ghstract  - TTils  paper  evaluate*  the  lono 
ranqe  econoaic  benefits  of  first  generation 
advanced  fuel  cell,  |„  the  future  oener^- 
, „pf?T,Uv  pI*"*  ot  a **P*»*e«tatlv«  elec- 
fu‘f  *’f8t**-  T**‘  economic  benefits  of 

fuel  ceUs  unique  character  1st ics  are  sepa- 
rately quantified  and  the  relationship,  be- 

riT'  fuel  pr  Ice,  and  cap- 

ital cost  are  analysed.  Reliability,  produc- 
lon  cost,  and  optlnun  generation  at,  aethods 
coaeon ly  used  for  generation  planning  In  util- 
ities were  used  for  this  study. 


THE  THEORETICAL  ENERGY  CONVERSION  EFFICIENCY  OF  A 
HIGH  TFPPFRATURE  FUEL  CELL  BASED  ON  A MIXEO  CONDUCTOR. 
O.S.  Tannhauser. 

J.  E 1 ectrochem.  Soc.,  v.125,  no. 8,  Aug. 1978,  p. 1 277-82. 

We  have  calculated  the  voltage  ci  current  characteristic  and  the  energy 
conversion  efficiency  of  a fuel  cell  based  on  a mixed  ionic-electronic  conductor. 
The  transport  equations  for  the  electrolyte  are  solved  exactly  and  the  mate- 
rial parameters  which  determine  the  shape  of  the  characteristic  are  deter- 
mined The  equations  are  then  applied  to  the  special  case  of  doped  ceria.  which 
becomes  a mixed  conductor  only  at  low  oxygen  pressure.  We  then  show 
that  for  the  purpose  of  efficiency  calculations,  the  finite  but  smalt  raUo  of  Ionic 
to  electronic  mobility  valid  for  ceria  can  be  salt-ly  taken  as  xero.  and  we  com- 
pare the  resulting  simple  equations  with  the  equivalent  circuit  approach  to  a 
fuel  cell.  The  characteristic  is  found  to  be  curved  instead  of  being  a straight 
line  and  for  typical  operating  conditions  the  best  energy  conversion  efficiency 
is.  for  the  transport  theory  approach.  50%  higher  than  for  the  equivalent 
circuit  one  We  conclude  from  the  calculated  new  values  of  conversion 
efficiency  that  the  equivalent  circuit  underestimates  the  conversion  efficiency 
of  a mixed  conductor  seriously  and  that  doped  ceria  as  a solid  electrolyte  is  a 
more  serious  contender  to  doped  zireoma  than  believed  up  to  now. 


A GIANT  STEP  PLANNED  IN  FUEL-CELL  PUUfT  TEST, 
by  Edvnrd  P.  Harry,  Roosevelt  L.  A.  Fernandes, 
and  William  A.  Messner. 

IEEE  Spectrum,  vol.  15,  no.  11,  November  1070, 

p.  (47.53,  The  dav  when  rtrclnc  energy  wiH  he  supplied  bv  fuel  erfls 
has  hern  brought  a «fep  closer  to  realisation  In  August, 
shortly  after  it  was  awarded  a contract  hy  ihclIS  Depart 
ment  of  I nergy's  tlx  >1  I i-nergv  Research  and  Iksdnp 
ment  Agency  and  the  Electric  Power  Research  InsfHutr 
(I  I’RII.  the  < nnsoirdated  I iltson  < ompanv  of  New  > nr! 
began  a joint  Government  electric  iitilnv  progiam  In  in 
stall  and  operate  a prototype  4 It  MW  dc  or  4 « MW  ac 
fueled!  module  on  its  electrical  system  I he  module  is  he 
mg  manufactured  hy  the  United  Icshnologirs  t'nrpnra 
lion  (IFTCJ.  This  demonstration  program  n the  first  ef- 
fort to  apply  the  fuel-cdl  concept  m a utility  rmtrnnmral. 
and  to  quantify  and  evaluate  benefits  that  might  acvrnr  to 
dtclric  utilities  and  their  customers  through  Us  use 
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I kw  Tungtten  Curbid#  fuel  Coll  Power  Plant  with  a Methgnol  Crocker 
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I 5-kW  Methanol  fuel  Cell  Power  Plant  Syetem  Detlgn  Study 


kW  Methanol  fuel  Cell  Power  Plant  Syetem  Detlgn  }ludy 

A P Meyer,  United  Technologies  Corporation . ./*  S /* 


ECAS  PHASE  I FUEL  CELL  RESULTS 
Marvin  Warshay 
J.  of  Energy 

Vol . 2 no.  I January-February  1978 
p.  46-52 
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RATTFRY  AND  FUFL  CFLL  TFCHNOI  %Y  SURVFYFO. 

Thomas  J.  Lund  i Joseph  F.  McCartney 

Vo'- 06 ■ M°- 7- 

The  future  of  the  electric  vehicle  depends  on  advancement  of  battery 
technology  This  article  discusses  leading-edge  battery  developments 
and  fuel  cells  for  special-purpose  vehicle  power. 
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ABS:  The  Advanced  Technolog,  Peel  Coll  Program  objective. 

Is  to  establish  the  technology  and  design  base  for 
fiipl  cell  P'  v«rp  I an  l S With  rerVirn-.l  Capital  cost  a 
7'jrn  BTU/kwM  neat  rote  end  fuel  caparility  ♦••Tending 
♦o  Hiirber  7 fuel  oil  Molten  cart-orate  advanced 
l>l—i.t«)ric  acid  fuel  cells.  a»«d  I fu-l 
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eel’s  An  advanced  reforming  abo’  atory  etg  operated 
Stably  foe  1000  hours  on  f:o  J fuel  oil  vltb  3V0  pp» 
Sulfur.  Coal  fueled  cor'epts  have  fceen  mvestlgeted 
for  central  stations.  Studies  Indicate  _ oa l 
P'ie-to-bus  bar  efficiencies  of  4S-S<\  «.  an  be 

achieved. 
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ABS  the  u-.e  of  phnsphoric  ac*d  fuel  cell  po««rplynt  fn 
provide  all  the  el.t  |r  IMty  rfptr-d  by  an  8 « un  • 
garden  apartment  cample  is  studied  eyp-rduct  h -t  s 
recovered  and  provide,  ••©•se  of  the  reat  rcoulr  d 1 , 
the  ample,  The  onsite  Integrated  energy  System 
contains  energy  conversloat  equipment  Including 
combinations  of  conp-csston  and  absceptlon  chill  ,s 
heat  Pumps.  electric  resistance  heaters,  and  tnore.,t 
Storage.  The  annual  Fuel  reQulremcnt  For  several 
onsite  Intecrated  rnetq,  sySt>*s  as  me  I I as  |h-  fuel 
coll  breakeven  cost  frr  one  soetfiC  system  mere 
calculated  It  is  • . that  electrical  effic>ervk 
connut  be  tradrd  off  against  thermal  efficiency 
■ tthout  paying  a penalty  In  system,  efficiency 


^122  0*  ‘ ST"  '***  “*»*•*  1T7^ 

torhyrslLC*  * i11*  9 **  «**•  ~ (F>mrr7y 
“cnnolrtqy  revipw  ; no.  i«) 

Includes  hlbUotrmphiail  reference*. 

lecturea-  1. 


1159 


* I 


. I 


I 


7mn?7!>53<*  ISSUE  lb  I’ACE  2412  CaTIGGRy  44  RP1* 
l PS  I - EM -576  77/11/00  7b  PACES  UNClASSl f 1E0 

DOCur.  ENT 

UTIL  Advanced  technology  fuel  cell  program  TISP:  Interim 
Ri  port 

AUTH  A,  ► M G.  J . M . JR 

COaP:  United  Uchnolog; es  lo>  p . South  Windsor.  Conn 
AVAIL  tills  SAP  1»C  AOVMI  AOI 

A’AJS:  / ENERGY  C0NVERS10N/-EMRGY  POL  IC V/ *ENE  ROY  IlCti'.OLOGV 
/*FIJEl  CELLS 

MINS  / AO  I ABA  IIC  COl.D  I T I OtlS/  COAL  UT 1 l I 7A1  ION/  MLTMAM/ 

MOLTEN  SALT  ELECTROLYTES/  PMOSmORIC  AL ! U 

ABA  ERA 
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fuel  cells,  advanced  fuel  processors  and  the  use  of 
coal  and  coal  products  <n  central  stations  or 
dispersed  fuel  cell  poworplants  a»'i  under 
Investigation.  Molten  carbonate  fuel  cell  activities 
focused  on  reactant  containment,  increased  endurance, 
and  i «or ov ed  per f ormunce.  The  effort  Is  continuing  to 
demonstrate  cell  performance  and  function  for  c» tended 
periods  at  the  cell  stack  level.  An  advanced 
phosphoric  acid  cell  concept,  with  potential  ic 
reduced  cost  and  reduced  resistance  losses  «*us 
demonstrated  in  a 20  cel  I stack.  The  test  per  forming 
cells  achieved  expeclat ions,  and  the  concept  »as 
successfully  demons I rated.  Invest Igat ions  showed  that 
adiabatic  steam  reforming  holds  promise  for  processing 
No  2 fuel  oil  in  dispersed  fuel  cell  gene,  ators.  and 
subtcjlc  testing  uj  conducted  to  establish  acceptable 
operating  conditions. 
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ABS  The  application  of  fuel  cells  *n  tr#  lower  power  i ;e 
up  to  10  IK  dopor  i) . on  the  use  of  icrrrrr  ia  1 1 y 
available  I iQuId  fuels  I lie  ga-cl  ne.  diesel  o I n. 
methanol  . This  a fuel  conoi  t icnlng  to  prod  a j 

hydrogen  centa  I r.  I ng  crude  gas.  »MiH  can  best  be 
consumed  by  a fuel  cell  with  an  acidic  electrolyse 
The  possibilities  for  fuel  cond i t 1 onl ng  are  describ'd 
The  crude  gas  can  tin  orldl.er.'  at  different  no*'  n ;t  i- 
metal  catalysis.  «•  g . MC . wnluh  8'-e  not  polsonc  l b/ 
crude  gas  components  S'jch  as  CO.  This  report  also 
reviews  various  ralhod"  catalysts  A conceptual  drs'gn 
of  a battery  able  to  operate  In  diluted  acids  at 
higher  temperatures  is  described. 
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apollcatlon  In  a utility  system  T-e  lev  renirrmenf 
necessary  to  r»l»  hydrogen  production  tractive  for 
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pr- due t I on  storage,  and  where  applicable,  electric 
conversion . 
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This  paper  Presents  an  analysis  of  the  performance  of 
an  Inexpensive  con*,  tout  floe  tolf.r  col  lector, slur  age 
sy  Ip"1,  which  has  t>ecn  validated  by  r»t»erli».n!s.  Th# 
system  consists  Of  a network  of  pipes  burled  In  the 
ground,  the  top  surface  of  the  ground  being  blackened 
by  black  board  paint  spray  and  suitably  glared,  the 
heat  can  be  extracted  by  flow  of  fluid  In  the  pipes  at 
a constant  Mow  rate.  It  is  seen  that  Tor  a 7 c*  depth 
of  the  plane  of  heat  retrieval  and  8 l/min  flow  rate 
of  water,  t ne  collection  efficiency  of  the  system  is 
20.0  per  cent.  The  efficiency  Increases  with  flow  rate 
and  decreases  with  the  depth  of  th«  plane  of  heat 
retrieval . 
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S I m j I <>  t t on  techniques  am1  used  to  evarrine  th* 
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are  quantified  for  various  !•  ad  c.h  .r.ic  torlstics. 
collector  types,  arul  control  strategies.  Tne  effect  of 
seni  I ■ congroeo  t mp  III  ng  of  t he  phase  • change  ra  t f*r » c I 
(PCM)  on  system  performance  is  also  examined.  Da  rd  on 
these  simulations.  Ill  cptlmum  physical  properties  of 
the  PCM  have  been  identified.  121  an  empirical  method 
for  sizing  PCES  units  has  been  developed.  (31  a 
systern-or tented  figure  of  merit  for  r.omoarlnn 
different  PCMs  has  been  established,  and  14 1 the 
economic  gains  associat'd  with  the  storage  volume 
reductions  achieved  with  PCES.  vls-a-vis  srnslble  heat 
storage  In  roch  beds,  have  been  quantified 
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ABS:  Metal  hydride  systems  for  tong  te^r  setar  them* 

energy  storage  ar  e examined  Varies.*  materials 
solar  heat  storage  ter  arch  1 1 r turrt  .application  a r 
reviewed.  Including  wit"r.  P<N)lo  i his.  In'olato-s 
Such  ns  roch  Moot.  gla'.S  wool  and  synthetic  resins, 
molten  salts  and  rr,n  t ua  hi  nt  stnrnqe  systems. 
which  the  metal  hydride  system  Is  considered  tne  r~st 
effective  The  thrraiodyi  amics  of  metal  hydride  systems 
for  hydrogen  or  heit  rage  are  discussed  and  fe 
character  i s I *cs  of  '<>"  representative  systems.  ninety 
t ron- 1 1 1 am  iv*  hydride*,  magnesium  niche  1 hydride.  .»"d 
lanthar.um-nlci-e  I hydrides.  a--e  con  itlend  Results  of 
performance  tests  of  the  endothermic  and  exothermic 
proce-ses  of  an  t ron  - 1 1 tan  t um  system  are  reporter!  *ni 
the  HVCSOS  hydride  conversion  and  storaqe  system 
which  employs  two  types  of  hyth-idts.  is  presented  An 
Ideal  heat  engine  based  on  the  met.il  hydr  tdlng 
reaction  Is  examined  theoretically  and  a promising 
prototype  chemical  engine  t as'st  on  laNiSttb  is 
deser l bed. 


SOLAR  ENERGY  STORAGE  AS  HYDROGEN  ANO  BROMINE  n?0M 
HYDROGEN  BR3MI0E,  by  E.  A.  Fletcher. 

Energy,  vol.  4,  no.  1,  Feb*  1979,  p. 61-67. 

Atatrxrt  -Th*  i«  of  hyArofen  I— lit  at  the  wnrlin*  Bad  Far  t « me  Me*  IhermrxhewcM  (afar 
trterft  unfit*  device  n coaudocd  WVn  dwaociatioa  of  Bii  ado  it  M model  We  tv  high  umferxnwti 
• taken  into  xccoont  the  eywcm  become  i oae  m which  hgh  teatperatar*  wpwxnoa  of  hydrogra  fra* 
bromine  m oae  tier  erreen  iltrxcfrve 
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ABS:  I Op  preliminary  vet"  ton  of  An  .in.ilyM-,  0»  ,ic  I I » 1 1 >ri 

in  riVAfth.  do  . e lopfM  n!  . and  dr  ■ or.s  t . ,1 1 I On  ,,l  loa 
tcircrature  then  <1  *>■  n g.  str.ra<.e  ItfSi  t.  ch'iotcQles 
hiving  applications  in  r ertn.,ahle  energy  systems  IS 
presented.  Three  RM  ,.»r  categories  of  thermal  slot  age 
a-  vices  are  cons  irtorc -1  sensible  nr.it.  pha-,..  ch.moe 
rater  la  Is.  and  reversible  ihunvy  hvmr.M  react  ••  ns. 

Both  Short  tprm  an.)  antral  them!  !>„f . ,y  ,ray< 
technologies  based  on  principles  of  sensible  hi  it  are 
discussed.  Stonge  media  considered  arc  water,  earth, 
and  rocks . Annual  slor.ve  trcinotegleo  include  uUr 
ponds,  aquifers,  and  large  tanks  or  Oeds  of  water, 
earth,  or  rocks.  All  program  Processes  from  basic 
research  ttirough  Cn-rtnerf  tail  rat  Ion  efforts  are 
Investigated  hongover naan t funded  industrial  programs 
and  foreign  efforts  or.  outlined  as  veil  Data 
describing  low  temperature  TES  activities  are 
presented  also  as  project  descriptions. 
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A mofM  «n  rtwvtopdxl  to  pf«Kkt  th#  wffwct  of 

dm%tqn  rh*nges  #i*rh  *%  an  tnrtaaf  *n  insulation  th«rkn#«*  on 
th#  tampa«atufa  i»m#  proMc  ol  fha  h#tt#ry  Tht  modal  n hmo 
on  a fpisnpt  a#ct>on  of  fha  battary  whrh  t%  dnndad  mto  a 
10  ■ 20  g»*d  consisting  of  200  nodas  A method  of  calculating 
an  tffictivt  ronductno^f/rtistanca  ta»m  bat  wan  oodas  oagatad 
th#  naad  lot  spactal  boundary  t#mp#««tut#  calculations  at  matanal 
•nt  ar  far  as  A sapaiata  routmt  was  u*#d  to  account  lor  fha  haat 
of  fusion  lataasad  by  I ha  buffai  paftats  Actual  das»Qn  rhanQas 
satartad  to  chock  fha  modal  w#»*  internal  haat  Qana  Jtion  »amo va* 
of  Stack  and  pfatas  ntw  afactrochanural  •ystam  mrraasad  s*da 
insulation  and  mtamal  alactnc  haataf  Basuhs  of  modal  run# 
fallacting  thasa  rhanga#  ara  comparad  with  tampa«atura  tima 
histonas  rarordad  bom  hattary  tasts  and  a closa  conaiation  »s 
obtamad  at  aach  casa  DOf 
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thr'ral  energy  storage  systems 
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DISTRIBUTION/  TIME  DEBL T.DENC F / NALL  TEW’tRAtl!  f 

The  sh,n>e  of  a Mould- sol  Id  interface  and  | rw>  |.<al 
heat  transfer  rate  at  »Ms  lntfrla'r  ar.  ttidlod  The 
r.^er -rents  are  perform,  d with  naphthalene  in  an 
apparatus  that  is  designed  to  permit  ccntfnu  is 
chs.rvatich  of  the  melting  process.  In  addition,  the 
hr.-,ter  contains  thermo,  r sip  I es  to  cialu.i*e  tr  > 
time- varying  heater  wall  temporal ures  and  h-  .t 
trarsfer  coefficients  fhotograpr  s of  the  toMen 
region  are  used  to  evaluate  th*  local  prog  .ssi-n  of 
the  sol  to- liquid  Interface  and  thus  the  lo.  at  heat 

transfer  rates  at  the  Interface.  It  Is  noted  the-  f - 
a considerable  period  of  time  th#  total  volume  o.  lit 
melted  region  can  be  Closely  cA>talned  from  the  total 
heat  flow  .--nd  tho  density  and  latent  heat  of  t^e 
solid  The  actual  shay»  of  the  molten  region  can  vary 
considerably  depending  t,n  t*i«  conditions  as  a plum* 
begins  to  develop. 
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Df SION  AND  INSTALLATION  MANUAL  »OA  THfNMAL 
f Nf ROT  STORAGE 
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(Contract  W 31  109  mg  3SI 
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Info. matron  on  rtw  daugn  and  mataRatmn  of  thermal  mwgi 
itoraga  n teim  haalmg  syatams  a promdad  Tha  manual  pmtantad 
mcludaa  wrmg  atmaga  choowng  . toratmn  «m  tha  wmaga  davwa 
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Design  of  Residential  Buildings  Utilizing  Natural  Thermal 
.jtomge.  Final  Report.,  by  l).  Lewis,  C.  Hichal  P.  Pietz 

»-pt.  of  tinergy  Docutienf  DO  '/TIC-lOlliJ,  June  1979 
Contract  no.  EY-76-C-02-0016 

This  study  investigates  the  premise  that  intelligent  use  of  natural 
thermal  storage  (NTS)  materials  in  buildings  can  lower  heating  and  cooling 
hills  and  reduce  the  national  consumption  of  depletahle  energy  resources. 
The  study  focuses  on  market-competitive  residential  construction  in  the 
northeast  and  ratrlli  central  Unite-*  States  and  on  NTS  systems  based  on  heat 
storage  materials  currently  available. 


ENERGY  STORAGE  EFFICIENCY  FOR  THE  AMMONIA/HYDROGEN- 
NTTRGGEN  THERMOCHEMIC At  ENERGY  TRANSFER  SYSTEM,  by 
0.  M.  Williams  and  P.  0.  Carden. 

Energy  Research,  vol.  3,  no.  I Jan/Mar.  1979,  p.29-**l. 

fnip  storage  efficiency  is  calculated  tor  the  *olar  Ihermnebemical  energy  transfer  system  bated  on  ammonia  hvdro- 
|en-mtrogen  The  calculation  for  this  system  involves  generation  of  thermodynamK  data  not  available  in  the  literature 
by  • method  in  which  use  is  made  of  the  available  phase  equilibrium  measurements  together  with  application  of  the 
otter  ton  that  the  correct  value  of  separation  work  for  a two  phase  nurture  must  he  generated  infernally  by  degradation 
ef  rnnmg  heat  Energy  storage  efficiencies  for  ammonia/hydrogen-nitrogen  arc  derived  from  the  generated  ther- 
modynamic data  and  are  shown  to  increase  towards  unity  as  the  endothermic  reaction  approaches  completion,  with 
efficiencies  greater  than  0 90  being  obtained  for  reaction  cstents  esceeding  0 60  The  validity  of  the  analysis  has  been 
•Hied  successfully  by  comparison  between  the  thermodynamic  prediction  and  etper. mental  data  in  the  form  of 
mrsturements  of  the  waste  heat  rejected  from  a roonterffow  heat  etchanger  operated  with  liquid  ammonia  feed  and 
•tamoma/hydrogen  nitrogen  output 
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Systems  a»»  piynwt  wnttos  Itw  rtnw  uwtn  pwm  d 
hod—  Irrdwat—  w ulwiMl  wain  1 Surihw  option  a namtn  of 
Iwi  m an  ml  nm»  m awoptMi  pnwi  My.  m»«l  nop  on 
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•Am  tompaAV  wan  h«gi  pawn  «My mmd  awn  Sawawnt 
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The  pwrpote  fnr  ihn  mimul  n in  pint  ale  information  rm  I he 
design  and  imtallalmn  of  ihermil  rnergs  urn  age  m tolai  healing 
ivflnm  It  n intended  for  contract. at.  mstaMerv  »>•«  syuem  drwgn 
ers.  engineers,  pctiim  ic  and  mamifas-tarers  who  miend  » enter  1 he 
■hi  energy  business  the  readet  shnaht  have  general  kmim-tedge  of 
how  volar  heating  systems  operate  and  knowledge  of  na<rwt»a 
method!  and  huikting  codec  Knowledge  of  volai  onalvov  method! 
tut  h at  f -1  hart.  SOI  COST.  DOE  I.  Of  IRNSYS  w.-ild  he  helplol 
The  inform  anna  conlamrd  m the  manual  mcladrs  string  ti.nage. 
chaiwi|  a location  for  ihr  rloragr  device,  and  mtulaivm  irquiie 
meet!  Both  an  hated  and  liquid  hated  tvslemt  air  covered  with 
topics  on  dewgnmg  rock  Me  lank  types,  pomp  and  fau  seleclnw. 
mnaltatmn.  covtv  and  nprralion  and  maintenance  1 opn  t relrvant  hi 
heating  dome  sue  water  includr  vafely.  tangle  and  dual  lank  tyvirmv 
domestic  water  heaimg  with  an-  and  hqmd  hated  tpacr  hew  mg 
tystem.  and  Wand  alone  domestic  hm  water  ty-tiemt  Several  appm 
dices  pretem  cimtmon  jwitdemt  with  storage  tvtrrmt  and  then 
tittui-mv  heat  If  Barter  fluid  pr. -pen  lev  heal  rtchanger  wring.  and 
tample  tpeerfic af  ona  for  heal  etchangert.  woodm  rock  hmv  weet 
tanks,  concrete  tanks  and  fiherglatt  re*r.fors rd  platiir  tanks 
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ABA:  DOE 

ABS:  The  benefits  of  thermal  st rat  I » teat  Ion  In  sensible 

heat  storage  were  Investigated  lot  several  res  d-rtial 
tolar  applications  The  operation  of  space  heating 
air  rondttionino  and  eater  heating  systems  ettn  «,vrr 
Storage  was  slimilated  on  a conpcter.  The  performance 
of  comparable  systems  with  »l»rd  and  stratified 
storage  was  determined  In  terms  o>  the  fraction  of  tn« 
total  load  '-upplied  by  tolar  energy.  The  effects  of 
design  parameters  such  as  collector  efficiency, 
storage  volume,  tank  gcranetry.  etc.,  nn  t.-.?  relative 
advantage  of  stratified  over  wcll-ml»ed  storage  were 
assessed . 
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latent  heat  ol  fusion  
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ABS:  The  storage  ot  thernal  merg,  by  melted  salts  'S 

const  dr  reo  The  storage  unit  IT  a^simcd  to  be 
monod  I mens  I c*ra  1 with  titular  p-irtMlons  separatin'- 
heal  car  r I rr  Irnm  the  r.iteranl  un.lrrgolng  fusion  *..d 
I Igul  fact  Ion.  The  I Iwirgn  and  discharge  process  s .-e 
Investigated  for  bnth  the  case  *n  which  the  heat 
car " l er  is  inside  and  the  case  In  which  it  Is  on  the 
outside  cf  *he  tub.  an.l  for  tm-per  Mures  ranglrg  i , tw* 
700  to  lOOO  K.  The  Initial  apt ^ oner  assumes  that 
energy  released  by  solidification  is  Immediately 
available  to  the  rw  at  '..*rrier.  Subsequently.  h * 
conduction  in  the  solid  layer  wnicn  has  been  for- rg  .* 
taken  into  account  Pesults  inriicate  that  heat  stereo* 
at  the  e.terlor  of  the  tube  is  preferable  to  the 
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?„o  .. ystems  lor  sola,  heat  sto-cg©  fer  space  heat  ,n, 
pp.  ca  on  . «re  Cara.  lor./rC  ,11  sens .Ole-hr.t 
Mc-agn  sys'omr,.  which  . ar.  be  of  «re  ^.or  stor.  ,e 
pacKod  bed  -loragn  t ,«k  and  ,2)  V^' ©• change  sto^ 
svsters  Chemical  techniques  lor  solor  heat  stor  .e 
am  also  reviewed  These  varies  systems  are  comparel 
In  terms  of  pepform.ancr  and  cost. 
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lithium  fluoride,  three  compounds  are  then  compared 
fur  a specific  aopMcat 'on  to  a small  .chicle,  and 
boren  carbide  is  recorr—nded  A small  I n pe- singer 
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rxPFRlMFNTS  ON  THC  '’OLE  OF  NA TMRAL  CPNVFCTION 
IN  TH^  MFLTTNG  OF  SOLIDS. 

F,  M.  Sparrow,  R.  R.  Schmidt  *•  J.  W.  Ramsey 
Transactions  of  the  ASMF ; Journal  of  Heat  Transfer, 

Vol.  100,  No.  1,  February  1978,  p.  11-16 

Experiment*  are  performed  who**  results  convey  urn ng  evidence  of  the  dominant  rat* 
ployed  by  natural  convection  in  the  melting  of  a solid  due  to  an  embedded  neat  tour,  * 
The  research  enenm paired  both  melting  experiment*  and  lupplementnry  natural  correc- 
tion experiment s.  with  a harizimlal  cylinder  as  the  heal  source.  for  the  melting  studies, 
the  cylinder  uas  embedded  in  a solid  at  it*  fusion  temperature.  whereas  in  the  natural 
convection  text s it  uax  situated  in  the  liquid  phase  of  the  same  solid  A special  feature  of 
the  experiments  u as  the  use  of  a grid  of  approximately  lot)  thermocouple*  to  sente  ther- 
mol  events  within  the  phase  change  medium  The  time  history  of  the  heat  transfer  coeffi 
dents  for  melting  was  characterized  by  an  initial  sharp  decrease  fathered  by  the  attain 
ment  of  a minimum  and  then  a rise  which  ultimately  led  to  a steady  ixslue  This  it  in  sharp 
contrast  In  the  monotonic  decrease  that  is  predicted  by  a \mre  conduction  model  The 
steady  state  values  were  found  to  differ  only  slightly  from  those  measured  for  purr  natu- 
ral convection  This  find-g  enables  melting  coefficients  to  be  taken  from  results  for  natu- 
ral convection  The  pos  ims  of  the  solid  liquid  interface  at  successive  times  during  the 
melting  process  also  demonstrated  the  strong  influence  of  natural  convection  These  m- 
t erf  aces  showed  that  melting  primarily  occurred  above  the  cylinder  In  contrast,  the  inter- 
faces given  by  the  conduction  model  are  concentric  circles  centered  about  the  cylinder 
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ABS:  The  problems  of  thermal  energy  storage  are  esamined  m 

terfS  of  the  design  characteristics  cf  systems  To  be 
o*-.cd  with  solar  neatlnq  units.  Among  the  System- • 
considered  are:  active  f.nd  passive  heating,  water, 
rock.  and  hybrd  rystems.  and  specially  designed 
hoi  ses.  The  physics  of  heat  s»oragc  ai » discussed  with 
reference  to  heat  conduction  and  loss  in  stor.ine,  and 
In  terms  of  storage  materials  and  the  si2e  and  shape 
of  storage  containers. 


Frank Mn  Institute  Press.  1978.  58 


COMPARISONS  OF  DEEP  WELL  AND  INSULATED  SHALLOW 
EARTH  STORAGE  OF  SOLAR  HEAT 
R.L.  Nichols 

Solar  Ener.  , v.20,  no. 2,  1978,  p.127-137. 

Solar  thermal  energy  for  heating  and  cooling  buddings 
has  been  stored  by:  (al  insiiUied  water  tank*  or  rock 
btiw;  lb)  water  pondv  (cl  salt  sohrtioits  having  fusion 
temperature*  which  permit  dotage  of  latent  heal  m ad 
dition  to  specific  heat,  (d)  eartn  storage  by  pumping 
heated  air  or  water  through  closed  tubing  systems,  and 
(el  earth  storage  by  pumping  healed  water  to  and  from 
wells|l-5|. 

An  advantage  of  the  various  earth  heat  storage 
methods  is  the  use  of  a maletivl  already  eiisling  at  the 
building  site,  usually  in  sufficient  quantity  lo  store  heal 
for  several  months  rather  than  just  a few  days,  and 
thereby  permit  an  expensive  solar  collector  to  operate 
closer  to  peak  capacity  through*  ut  ail  seasons  of  the 
year  Mayor  disadvantages  include  the  cost  of  heal  loss, 
or  of  insulating  lo  reduce  heat  loss  This  paper  describes 
four  of  the  possible  earth  heat  storage  methods  and 
compares  their  cods  by  a hypothetical  e 'ample 
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Tq'UJ'IFNr  RFHAVIOR  OF  A SOLID  SENSIBLE  HEAT  THERMAL 

STORAGE  PXCH’VNr.FR. 

J.  Szego  R F.  W.  Schmidt 

Transactions  of  the  ASMF ; Journal  of  Heat  Transfer, 
Vol  . 100,  No.  1,  February  1978,  P«  1 48- 1 51* 

The  transient  resp-  use  characteristics  of  a solid  sensible  heat  storage  exchanger  which  in- 
terarts with  two  energy  transporting  fluids  are  presented  The  storage  unit  is  composed 
of  a series  of  large  aspect  ratio  rectangular  channels  for  the  fluids,  separated  by  slabs  of 
the  heat  storage  material  The  hot  and  cold  fluids  flow  ■>;  counter  current  fashion,  in  alter- 
nate channels  so  that  each  slab  of  storage  material  is  in  contact  with  both  fluids  The  en- 
tire system  is  considered  to  be  initially  in  equilibrium  at  a uniform  temperature,  a step 
change  in  the  inlet  temperature  of  one  of  the  fluids  is  imposed,  and  the  thermal  response 
of  the  unit  is  predicted  until  steady  state  conditions  are  reached  The  response  of  the  stor- 
age exchanger  to  an  arbitrary  time  variation  of  one  of  the  fluids'  inlet  temperature  may 
be  obtained  using  superposition 


MEASUREMENTS  OF  THE  BEHAVIOUR  OF  ADSORBENT 
ENERGY  STORAGE  BEDS 7 

T.L.  Pryor  and  D.J.  Close 

Solar  Ener.  , v. 20, no. 2,  1978,  p.151-155. 

This  paper  describes  both  ihe  experimental  apparatus 
and  the  three  main  experiments  that  were  conducted 
From  the  results,  it  is  concluded  that  while  lar*e  inac- 
curacies occur  in  tryin*  to  model  a step-chan*e  process, 
satisfactory  accuracy  is  obtained  for  the  case  where 
charge  and  discharge  perrods  are  alternated  and  the  inlet 
temperatures  determined  by  a random  number  sequence 
These  conditions  are  similar  to  Ihe  conditions  found  in  a 
solar  system. 


I?!  Dean,  Thomas  S. 

7413  Thermal  storage  / T.  S.  Doan.  — Phila- 

•D43  delphia  s Franklin  Institute  Press,  197«. 

61  p.  t ill.  — (Solar  enemy  series) 
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The  oroblems  of  tnermal  storage  are  examined  In 
terms  of  the  design  characteristics  of  systems  to 
be  used  tilth  solar  heating  units  (active  and  passive' 
heating,  water,  rock,,  and  hybrid  systems,  and 
specially  designed  houses). 
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Turner,  Itobert  H. 

Hiqh  temperature  thermal  energy  storage 
including  a discussion  of  TFT,  integrated 
into  pester  plants  / ttohert  H,  T\umer.  — 
Philadelphia  t Franklin  Institute  Press. 
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Thermal  Energy  Storage. 

P G Grodzka.  and  E.  A.  Picklesimer. 

Lockheed  Missiles  and  Space  Co  . Huntsville.  Ala 
Research  and  Engineering  Center  10  Feb  78.  2Bp 
NASA-CR- 150563.  LMSC-HREC-TR-D568188 
N78-1SS30/4WE  Price  code  PC  A03/MF  A01 

The  general  scope  of  study  on  thermal  energy  storage 
development  Includes  (1)  survey  and  review  possible  con- 
cepts for  storing  thermal  energy.  (?)  evaluate  the  potentials 
of  the  surveyed  concepts  for  practical  applications  id  the 
low  and  high  temperature  ranges  for  thermal  control  and 
storage,  with  particular  emphasis  on  the  low  temperature 
range,  and  designate  the  most  promising  concepts,  and  (3) 
determine  the  nature  of  further  studies  required  to  expedi- 
tiously convert  the  most  promising  concepts!  to  practical 
applications  Cryogenic  temperature  control  by  means  of 
energy  storage  materials  was  also  included 


ENFRqy  STORAGE  USING  THE  REVERSIBLE  OXIDATION  OF 
BARIUM  OXIDE,  by  R.  0.  Bovrey  and  J.  Jutsen. 
Solar  Energy,  vol.  21,  no.  6,  1978,  p. 523-625. 

• The  article  dnenhe  a writ'  of  upeiimrwc  •Inch  arse 
performed  lo  ecliNuh  ihe  |M_clKal  fcc.Mii*  of  the  RaO/RaO, 
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REVOLVING  BARREL 
Richard  Stephler 

Popular  Science,  vol.  212,  no.  5,  Hay  1978,  p.  91 

A slowly  turning  cylinder 
filled  with  slush  could 
keep  you  warm  when  the 
sun's  not  shining 


rt  "A0‘\mct'>TC  STMfJY  OF  HOT  W«TfP  STORAGE  rOR 
"FAK  Pty-/ro  GENERATION. 

K.  W.  U 

Journal  of  Engineering  °ower,  Vol.  100,  No. 

2,  ADrn  1 97g,  p.  229-214.  * 

Thin  pa;wr  in  intended  to  present  a parametric  ntudy  of  a ateam- 
turhine  power  plant  with  hot-water  storage  The  atudy  will  identify 
the  parnmetem  affecting  the  plant  performance  and  ita  economic 
acceptance  Alno.  fuel  emit  and  storage  lire  are  estimated  for  peak 
|M>wer  generation 

A PRFSSURIZFn  - LTOUIO  CONCEPT  FOR  SOLAR  - 

THCf>MAL  FNFRGY  STOPAGF. 

Mostafa  E.  Talaat 

Journal  of  Energy,  Vol.  2,  No.  1,  May/ June 
n 197*,  P.  116-141. 


PROPERTIES  OPTIMIZATION  FDR  FHA.GE- CHANGE  ENERGY 
STORAGE  IN  AIR- BASED  SOLAR  HEATING  SYSTEMS, 
by  J.  J.  Jurlnak  and  S.  I.  Abdel-Khalik. 

Solar  Eneri^y,  vol.  21,  no.  5»  1978,  p* 377-383* 

Abstract  -A  paramrtric  study  has  heea  conducted  to  determine  the  optimum  physical  properties  nf  pkw  change 
energy  storage  materials  for  u«tac  l»  healing  s> stems  Simulation  techniques  are  used  to  delermme  the  system 
performance  over  the  enure  hear-ng  season  Variations  of  the  cotar  fraction  of  the  load  » Kfc  mrtlmg  lemperatwre 
lalenl  heat,  load  characteristics.  and  control  strategy  have  heen  delermmed  An  heating  uurmi  with  a ordr  range 
of  hoi  water  and  spare  heating  loads  have  heea  crammed  The  rffect  of  semrcnngnwnt  melting  of  the  phase  change 
material  on  ryrtem  performance  hay  aim  heen  mverirgaled 
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A pressorired  IrqaM  concept  for  solar  thermal  energy  storage  Is  presented  for  cnnMnnani  operation  nf  power 
systems.  The  thermal  performance  of  m.idnlar  systems  h anil) red  to  assess  the  feasibility  of  drsigning  and 
operating  prrssnrlred  liquid  solar  -Ibrrmal  energy  storage  systems  to  rnnttnoousl.  supply  thermal  power  .opals 
q _ to  rnrrgy  cimvrrslon  systems.  Trmprralarrs  would  vary  cyrlirally  between  upper  and  lower  values  withlu  levels 
sufficiently  high  to  attain  good  efficiencies  ot  the  overall  solar-thermal  power  system.  This  feasibility  is 
drmonslralrd  by  choosing,  for  rtampie.  prrssnrlred  water  at  170.1  atmospheres  as  the  workiag  medium  and 
designing  a pressare  vessel  to  operate  with  a parabolic  cylindrical  solar  eollector  In  the  solar  radiation  prevailing 
during  winlrr  In  typical  semilropiral  regions. 


“Rolling  Cylinder"  Heal  Storage  Device 
Mechanical  Engineering,  vol . 100,  no.  3,  March  1978 
p.  54-55 


Employing  special  compounds  with 
high  heat  storage  capacity,  GE’a  "rolling 
cylinder”  system,  which  is  still  in  the 
laboratory  stage,  promises  to  t>e  low  in 
cost  and  compact  enough  to  fit  conve- 
niently in  the  basement  of  most  homes 
and  commerical  buildings.  High  cost 
and  prohibitive  size  are  primary  disad- 
vantages of  present  heat  storage  sys- 
tems, which  employ  large  tanka  of  water 
^ or  even  larger  bins  of  rock. 


The  eiperimental  rolling  cylinder 
device  is  designed  to  accommodate  any 
af  a number  of  heat -storage  materials 
that  have  high  latent  heats  of  fusion. 
These  substances  absorb  large  amounts 
of  heat  as  they  melt.  (Heat  from  the 
sun  would  be  used  for  this  purptwe. I As 
they  cool  (after  sunset  or  on  cloudy 
days)  the  substances  gradually  solidify, 
releasing  the  stored  heat. 
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A 79-31400  Studies  on  the  effect  of  bad  aspect  rsnoi  and 

pressure  drop  on  Wow  distribution  in  rock  bad  (forage  tystems  for 
tolar  anargy  application*.  A.  R.  Beisknshoan.  H F Sullivan,  and  K. 
G.  T.  Hollai uli  (Watailoo.  Univartuy.  Waterloo.  Ontario.  Canada). 
In  Ranawatila  alternatives.  Proceedings  of  the  Fourth  Annual 
Confetanca.  London.  Ontario.  Canada.  August  20  24.  1978  Volume 
1 (A79  31401  12  44)  Winnipeg.  Solai  Energy  Society  ol  Canada. 
Inc.,  1978  1 1 p.  6 reft.  Department  of  Supply  and  Services  Connect 
No  12SQ  31155  7 4410. 
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A description  is  given  of  an  a .pen  menial  investigation  of  tha 
flow  distribution  charactenstics  across  any  plane  normal  to  tha 
direction  of  flow  and  of  the  factors  which  affect  these  characteris- 
tics. The  importance  of  ensuring  even  or  uniform  flow  distribution  to 
avoid  any  adverse  effect  on  the  thermal  performance  of  the  rock  bed 
is  pointed  out  An  indication  of  the  Wow  distribution,  i.e..  the 
■ alalive  fluid  velocity  along  a cross  section  of  the  bed.  was  obtained 
using  Ihcimocouples  measuring  the  air  temperature  By  monitoring 
the  time  taken  for  the  tempeiatuie  wave  in  the  air  stream  to  pass 
through  a given  depth  of  the  bed  at  a given  position  in  the  bed 
cross  section  and  comparing  this  with  a similar  measurement  at 
another  location,  a measure  of  the  corresponding  air  velocities 
relative  to  one  another  is  obtained.  G.R. 


TECHNICAL  NOTE:  EUTECTIC  MIXTURES  FOR  SOLAR  HI  AT 

STORAGE. 

N.  Yoneda  & S.  Takanashi 

Solar  Eriertfy,  Vol.  21,  No.  1,  1978,  p.  6l-63. 

In  uui  work,  inmitanis  rules  In  nurtures  basing  melling  points 
in  a range  must  suitable  for  solai  heat  storage  as  »e!l  as  basing 
high  heats  of  fusion  base  hern  piohcd  and  the  problems  tshnh 
might  arise  in  the  praelnal  application  of  the  mitturct  also  are 
studies! 
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A 79  31449  Sanwbla  boat  itoragv  for  solar  nw|y  appkea 

Pont  R K Romak  and  f P Von  Hatlvn  (Wntern  Ontario 
Um varsity.  London.  Canada).  In  Rvoawablc  alternatives.  Procaad 
mgs  of  tha  Fourth  Annual  Conlwvnca.  London.  Ontario.  Canada. 

August  20  24.  1978  Votuma  2 IA7931401  1244)  Winnipeg.  Solar 
Energy  Society  of  Canada.  Inc..  1978  8p 

In  tha  I Md  ol  solar  energy,  rocks  ere  the  most  commonly  used 
media  for  sensible  heat  storage  The  use  ol  other  solid  materials  has 
not  been  adequately  considered  This  paper  studies  e group  of  eugil 
selected  materials.  These  include  three  urn  of  rocks,  dev  balls, 
broken  drainage  tile,  brick  rubble,  won  oeide  pellets  and  blast 
furnace  slag  Initially  the  materials-  properties  were  analyzed  Thn 
was  based  on  size,  shape,  density  and  thermal  characteristics  of  the 
materials  Eads  material  was  then  tested  A model  heal  storage  unit 
was  constructed  to  perform  healing  cooling  and  pressure  drop  tests 
These  results  combined  with  coats  produced  lire  materiel  most 
Suitable  It  was  found  that  tha  ideal  material  consols  of  smeil 
particles,  has  hrrh  density  and  heat  cassacity  and  packs  with  a small 
vosd  ratio.  The  3/4  in.  stone  was  selected  as  most  suitable  t Author  I 


479  28783#  Lincoln  Lab  Mass  Inal  of  Tech  leamgton 

CONCEPTUAL  0E8IGN  OF  A PACKED  8EO  FOR  THERMAL 
ENERGY  STORAGE 

Nigel  I Hamilton  20  Oar  1979  66  p -eh 

(Contract  EX  79  A 01  229SI 

ICAES  101  Avail  NTlS  HC  A04/MF  A01 

The  design  approach  conceptual  design  and  bass  coal 
estimates  lor  a packed  bed  lor  thermal  energy  storage  in  an 
underground  compressed  air  storage  system  are  presented  The 
conceptual  designs  cunerdeted  are  a 200  MWIel  system  operating 
on  a weekly  cycle  end  a combined  solar  Ihermef/compi eased  an 
storage  system  capable  ol  delivering  ICO  MWIel  to  the  generator 
on  discharge  Geologic  el  SI  I esses  m the  the.mel  energy  storage 
tlvUy  •■A#nin«d  qO£ 
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TRANSIENT  ANALYSIS  OF  PACKED-BET)  THERMAL  STORAGE 
SYSTEMS,  by  M.  Riaz 

Solar  Energy,  vol.  21,  no.  2,  1978,  p.  123-'28 

Abstract  A one  dimensions!  single  plu«  conductivity  model  of  peeked  bedi  in  which  air  and  rock  are  at  the  lame 
temperature  n uied  to  devtlop  cloyed  form  analytical  lolutioni  for  the  traniient  reiponiei  prodoced  hy  time- 
varying  air  inlet  tempetaturee  In  particular.  the  tingle  blow  or  step  retponte  of  thin  umple  conductivity  model  it 
compared  with  the  clattical  Schumann  two  phase  model  which  ignores  anal  conductivity  The  close  agreement 
eihihited  at  lufhcienlly  large  time  (ustifies  the  development  of  approaimate  equivalent  modelt  that  combine  the 
elfecti  of  air  rock  heal  transfer  and  aiial  conductivity 


A 79-31410  Distributed  energy  rtnrage  for  volet  applies 

tiom.  L Hoi l and  R Set  eithauet  IU.S.  Department  o»  Energy.  Dm. 
of  Energy  Storaqe  Syttemt.  Washington.  D.C.I.  In:  Renewable 
alternatives.  Proceeding  of  the  Fourth  Annual  Conference.  London. 
Ontario.  Canada.  August  29  74.  1978  Volume  1.  (A79  31401  12  441 
Winnipeg.  Solar  Energy  Society  of  Canada.  Inc..  1978  9 p 9 refs. 

Energy  storage  systems  have  the  potential  to  reduce  electric 
utility  peak  load  burdens  and  residential  customer  energy  bills  by 

storing  electricity  dur-cg  off  peak  periods,  vAien  generating  costs  are 
low.  and  making  the  electricity  available  during  peak  load  periods 
Two  basic  categories  of  storage  systems  are  related  to  centralized 
energy  storage  at  utility  power  stations  and  either  customer  or  utility 
owned  decentralized  energy  storage  sited  at  the  location  of  end  use. 
The  reported  investigation  focuses  on  distributed  (i.e  . decentralized) 
thermal  storage  for  residential  applications.  Conventional  hydro 
pumped  storage  is  currently  the  only  proven  technology  and  it  now 
in  wide  use  For  the  intermediate  term  (1985  2000)  advanced 
batteries  appear  to  be  attractive.  Hydrogen  storage  system  may  also 
prove  to  be  economic.  G.R. 

A79  4571 1 A review  of  current  RAD  In  thermal  energy 

storage  and  heat  exchange  in  tolar  applications  A I.  Michaels 

(Aigonne  National  laboratory.  Argnnne.  Ill  I.  In  Application  of 
solar  energy.  Proceedings  of  the  Third  Southeastern  Conference. 
Huntsville.  Ala  . April  17  19.  1978  (A79  45701  1944)  Huntsville. 
Ala..  UAH  Press.  1978,  p.  131  143.  31  refs.  Research  supported  by 
the  U.S.  Department  of  Enerqy 

The  paper  reviews  the  state  of  advanced  technology  by 
presenting  a survey  of  current  research  and  development  underway  In 
all  of  the  media  and  methods  used  for  storing  and  transferring 
thermal  energy  The  thermal  energy  storage  and  heat  trantfer 
methods  discussed  are  innovative  heat  exchange  and  transport, 
advanced  concept  sensible  heat  storage  in  water,  rock,  earth  or  a 
combination  of  these,  for  either  short  term  or  for  annual  storage 
periods,  heat  storage  in  the  energy  of  phase  change,  and  heat  storage 
In  the  energy  of  reversible  chemical  reactions  The  material  presented 
is  organized  in  terms  of  the  above  categories  end  tiibcategoriat.  with 
the  specific  RAD  projects  listed.  (Author) 


APPLICATIONS  OF  THERMAL  ENERGY  STORACzE  IN  THE  PAPER 
AND  FULP  INDUSTRY,  by  W.  D.  Beverly,  M.  Ruberk  nl 
G.  L.  Vieth,  P.  J.  Hurley. 

Journal  of  Energy,  vol.  2,  no.  6,  Nov. -Dec.  1978, 
p.  375-380. 

THE  paper  and  pulp  industry  in  the  United  Stales  consists 
of  approximately  350  companies  operating  750  plants 
This  industry  ranks  fifth  in  the  manufacturing  group,  as  swell 
as  being  on:  the  largest  users  of  fossil  fuels,'  This  paper 

.cpoits  on  a study  of  the  applicability  of  thermal  energy- 
storage  (TFS)  in  a paper  and  pulp  mill  powerhouse,  with  the 
intent  of  reducing  fossil  fuel  usage. 

NTI  ilMI  Pennsylvania  State  Univ  . Unrvwrsrty  Park 
TRANSIENT  BEHAVIOR  OF  80110  SENSIBLE  HEAT 
THERMA  . ENERGY  STORAGE  UNITS  PhD  Thwata 

Janos  Szego  1978  214  p 

Avail  Unrv  Microfilms  Order  No  78  12080 

Tha  geometrical  configurations  enabled  were  the  Aet  eleb 
and  the  hollow  cylinder  Both  geometries  were  examined  under 
smgle  fluids  and  two  fluids  operation  acetyl.  sity  end  eapeomen 
laity  The  energy  equation(t)  lor  the  flurdlal  coupled  to  the  two 
dimensional  transient  conduction  aquation  lor  the  storage  materiel 
was  solved  numerically  using  finite  dr  ft  stance  techniques  The 
parameters  that  chercctenze  the  transient  of  these  units  wars 
identified  and  presented  in  graphical  end  tabular  form  The  results 
presented  can  be  useful  to  predict  the  transient  response  of  a 
heat  storage  unit  experiencing  an  arbitrary  fma  varying,  fluid 
inlet  temperature  by  employing  superposition  techniques  The 
complete  finite  difference  programs  that  were  developed  ere  stole 
to  handle  such  situations  as  dissimilar  storage  materials  Irregular 
geometrical  boundaries  and  time  varying  inlet  fluid  temper  Stines 
and/or  mass  flow  rales  Dissert  Atoatr 

A791E8M  f Latent  heat  ttorage  techniques  M THkes 

(American  Technoiogird  University.  Killeen.  Tax  I /ntrrrulr  of  Gat 
Tychnofogy,  Energy  from  thy  Sun  Symposium.  Chicago  IH..  Apt 
J7  19/8  Paper  17  p 13  refs 

The  latent  heat  of  fusion  or  t ism  it  inn  of  compounds,  alloys  or 
eutectics  can  be  cale-J^ed  from  tha  entropies  of  fu-Jon  of  dement, 
forming  them  Observed  x.xt  calculated  value,  are  compared  to  show 
the  accuracy  of  this  method.  Latent  heat  stmage  materials  must  meet 
performance  criteria  of  high  heal  of  fusion  per  unit  werqht  and 
volume  and  tow  expansion  durinq  melting  The  obvious  requirements 
must  be  maintained,  using  onhr  those  materials  that  are  non 
combustible,  do  not  explode,  are  not  toxic,  caustic  or  corrosive 
Examples  of  hitler  temperature  materials  are  shown  in  graph  lorn,. 

Salt  hydrates  are  economically  and  technically  most  suitable  tor  tolar 
heat  Storage.  Increasing  the  efficiency  of  ass  heated  domestic 
furnaces  is  feasible  by  stoimg  s msioi  pen  of  the  best,  discharged  in 
combustion  gases  through  the  star*  or  chimney  I Author  I 


1179 


» 


SOLAR  THERMAL  ENERGY  STORAGE  USING  HEAT  OF  DILUTION: " 
ANALYSIS  OF  HEAT  GENERATION  IN  MULTISTAGE  MIXING 
COLUMN,  by  T.  Tanaka,  K.  Sakuta,  M.  Kamimoto,  T. 

Tani,  S.  Sawata  and  T.  Horigoroe. 

Energy  Conversion,  vol.  18,  no.  2,  1978,  p.  57-65. 

kbstrati  Storage  *4  iuUi  cnctg)  n impnrijnl  for  (he  future  success  (4  solat  entrg)  utilization  t)tlrmt 
»mh  as  solar  Hierin.il  power  plants  Vjrmut  papers  have  sJesctihciJ  the  storage  methods  for  slitting 
roljr  energy  Itei  .him  of  I Ire  results  of  assessing  the  storage  melltosls  proposed  in  llicsc  papers,  the 
mcthinj  based  on  heat  of  dilution  was  selected  by  reasons  of  the  ease  i4  heal  transfer,  the  controllability 
of  reaction  and  the  recovery  of  heal  stored  I be  effectiveness  of  heal  recovered  from  heal  of  dilution 
in  the  ease  of  storing  solar  energy  in  the  form  of  heal  t4  dilution  tsas  considered  in  this  paper 
Sulfuric  acid  and  water  solution  used  as  the  typical  esamplc  of  heat  ol  dilution  since  its  thermo- 
dynamic properties  were  well  known  Two  licpndi  were  mned  in  two  dtflc-renl  systems  of  multistage 
mmng  column  and  an  application  of  heal  i4  dilution  to  multipurpose  energy  utilization  was  analyzed 
Ihe  utility  of  heal  of  dilution  was  esplamcd  from  the  results  of  thermal  characteristics  of  each  system 

NTS  24S1B*f  Institute  of  Gas  Technology  Chicago  IN 

MOLTEN  SAIT  THERMAL  ENERGY  STORAGE  SYSTEMS 
Final  Report 

Hensiet  C Maru  John  f bullae  Alan  K aides  Larry  Paul  LeoReid 
G Menenowski  t stela  Ong  Vgi  Sempath  Vincent  M Huang 
and  Jerome  C Wotsk  Mar  1978  129  p rels  Sponsored  by 

NASA 

(Contract  EY  /b  C 02  2888  Pro|  89811 

INASA  CR  13S419  COO  2888  31  Avail  NTIS 

MC  A07/MF  A01  CSCL  10C 

The  teasitntiiy  ol  store*  thermal  energy  at  temperatures  of 
450  C *o  535  C m lire  form  of  latent  heal  of  fusion  was 
eiamtncrl  fur  over  30  inorganic  salts  and  salt  immures  AJSali 
carbonate  mi.lures  weie  chosen  as  phase  change  sloiage 
maleual.  m this  tempeialura  range  because  ol  tlreir  relatively 
high  storage  capacity  and  thermal  conductivity  moderate  cost, 
low  volumetric  espensiun  upon  matting  low  corrosivity  and  good 
cltemu  ei  stability  Means  of  improving  heal  conduction  through 
the  sutid  salt  weie  explored  Author 

A78  30264  Demand  sensitive  energy  storage  in  molten 

salts  J J Nemecek,  D E Simmons,  and  T A Chubb  (U  S Navy.  E 
0 Hulbuit  Center  for  Space  Research.  Washington.  DC)  Soisr 
Energy,  vol  20.  no  3,  1978.  p 213  217  5 refs 

Heat  of  fusion  energy  storage  aid  on-demand  steam  ae 
obtained  by  means  of  heat  pipe  techniques  which  transfer  heat  to 
ad  from  stacker!  salt  cans  and  onto  boiler  tubes  within  a sealed 
'energy  storage  boiler'  tank  The  deserdsed  system  consists  of  a lage 
pressure  tigFvt  tank  in  which  containers  of  salt  eutectic  ae  mounted 
on  lacks,  largely  filling  the  tank  The  bottom  of  the  tank  contains 
the  energy  input  region,  energy  input  is  effected  by  tier  chemical 
recombination  of  502  aid  02  to  produce  SO 3 Eapenmental  studies 
using  a NaO  K Cl  MgCI2  eutectic  and  m ter  phenyl  as  the  heat  pipe 
fluid  ae  reported,  and  the  operation  of  the  system  is  captained  M L. 


A 78  19832  Effects  of  phase  change  energy  storage  on  Ihe 

performance  of  ar  based  and  liqud  based  solar  healing  systems  D J 

Moirison  ad  S I Abdel  Khalik  (Wisconsin  Umveisity  Mai  .m 
W.s  I Solar  Energy  vol  20.  no  1.  1978  p S7  67  12  rets  Contract 
No  EI11  ll  2588 

Models  describing  the  transient  behavior  of  phasechanga  energy 
slur  aye  IPCESl  units  ae  presented  Simulation  techniques  ae  used  m 
aonpinctun  with  these  models  to  determine  the  performance  of  sola 
heeling  systems  utNi/mg  PCES  Both  e«  basal  and  I quel  Paved 
systems  ae  investigated  Iheeltecfsol  storey  tapec it y.  storage  umt 
haet  transfer  chaacterithcs.  collator  aea  and  locatesn  on  Ihe 
system  pertcamance  ae  esvestigeted  tee  systems  utih/iny  sulwm 
•dteie  dtcahydrale  ad  paraffin  wn  as  storage  media  Optimum 
raiges  of  sloiage  sues  ae  recommended  on  the  basis  of  systems 
thesmel  paformance  Compaison  is  made  between  systems  utilizing 
PCES  and  those  usaig  sensible  hw't  sloiage  viz  rock  bads  m 
aa  based  systems  and  s.aei  tanks  in  lejud  based  systems  lie 
vaietem  ol  the  sola  soppli  •'  hrenon  of  load  with  storage  size  and 
cotfaclor  aea  is  gwen  lot  systems  utih/eig  both  types  of  si  or  aw  The 
tffects  of  location  ad  collector  energy  lose  coefficient  on  the 
rdetive  performance  of  PCES  ad  sensible  heat  storage  ae  also 
investigated  f Author  I 

ABO  1275b  a Renew  of  thermd  storage  matanafi  from  the 

view  point  of  sola  energy  application  R C Pads  ard  H P Garg 
ICeniial  Ard  Zont  Reiaach  Institute.  Jodhpia.  Indial  In  Sola 
energy  tor  rural  development.  Ptucaedings  of  the  Neinnal  Sola 
Energy  Convention.  Bhavnaga.  India.  Decamfar  20  22.  1978 
(ABO  12739  02  44)  Bhavnaga.  India.  Central  Salt  and  Marine  Charm 
cats  Research  Institute.  1979.  p 191  202  29  refs 

Tin  thermal  erargy  storage  and  chemcei  storage  of  sola  energy 
ae  reviewed  for  evaluate*  the  fcesAnlity  ol  its  pr  art  eel  ot.lualuii 
m the  sola  energy  devices  lor  agricultural  use  SensAile  heal  end 
latent  heel  storage  media  ae  considered  tor  h^i  end  low  Ihemrl 
storage,  and  performances  of  sensible  and  latent  heal  maaieis  ae 
compaed  by  invest *al I' g then  heat  capacities  meltasg  points, 
enthalpies  ol  fusion,  drnutws.  slabitify.  corrosion  resistance,  ami 
thermal  conductivities  The  hyrhenondehydidion  eqciUma  at 
discussed.  and  storage  by  inorganic  oaaJeAiydroeide  arch  as  MgO. 
MgfOH|2  ad  CeO/CefOH|2  is  invest  gated  A T 

N78  HIMf  Netorsa  Standard  Reference  Date  System 
PHYSICAL  PROPERTIES  DATA  COMPILATIONS  RELEVANT 
TO  ENERGY  STORAGE  1 MOLTEN  SALTS  EUTECTIC 
DATA 

George  J Jana  Carolyn  S A la  Joseph  R Downey  end  R P 
T Tomkms  Met  I87S  252  p refs 

IPS  280795/6  NSRDS  NBS  8t  Pl-1.  LC  77  108241 

Copyright  Ava4  NTlS  HC  AI2/MF  A01  CSCL  07 0 

An  authoritative  compersdnim  of  meftesg  points  and  corrgyoei 
bans  of  molten  sell  eutectic  matures  a presented  Data  for 
creatures  melting  m the  tangs  138  C So  2800  C ere  reported 
Titles  of  the  articles  m the  Meretuie  ce  it  tore  end  a system 
mdei  are  v eluded  for  epproasmeiety  8000  eutectic  entries  GRA 
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related  to  tram*er  kinetics  (Stock aqe  penodique  de  ch4eur  aspects 
londamentaui  lies  a la  cinetique  des  transferts)  B Fourcbw.  B 
Gasuqne.  J P Barton  (Nantes.  Unwsi at#.  Nantes.  Francel.  and  J 
Bransie*  (Pail  VI.  University.  Pam.  France)  In  International  Heat 
Transfer  Conference.  6th.  Toronto.  Canada.  August  7 11.  1978. 

General  Papers  Volume  4 (A 79  4 2973  18  34)  Washington.  0 C.. 

Memnphere  Puhlishmq  Corp  . 1978.  p 15S160  5 refs  In  French 
The  kinetics  of  periodic  heat  transfer  between  a heat  carrying 
fluid  and  a storage  material  is  examined,  with  attention  to  heat 
conduction  within  the  material  and  thermoronvec tree  heat  exchange 
at  its  surface  For  the  case  of  trnmUb  heat,  storage  units  of  different 
drapes,  including  plates,  spheres,  and  cylinders  are  analyzed,  and  the 
effect  of  norxhmensKjnal  parameters  on  the  (|uantity  of  heat  that  can 
be  stored  by  a q«ven  system  it  investigated  The  k metes  of  latent 
heat  storage  in  a simple  plate  is  considered,  with  partcular  attention 
to  the  toles  of  the  Biot  number,  the  Fourier  number  and  the  phase 
change  number  Guidelines  for  the  optimization  of  periode  heat 
sforane  elements  are  developed  on  the  basis  of  the  results  CKO 

USE  OF  ADSORBENT  BEDS  FOR  ENERGY  STORAGE 
IN  DRYING  OF  HEATING  SYSTEMS 
D.  J.  Close  and  R.  V.  Dunkle 

Solar  Energy,  vol.  19,  no.  3,  1977,  p.  233- 
238 

Abstract -Energy  storage  I*  »n  rmportunl  feature  of  many  solar  energy  system*  Because  of  'hr  smalt  temperature 
potentials  availably  from  flat  plalr  collectors.  large  masse*  and  volume*  iff  involved  when  energy  r*  stored  hy  raoin* 
or  lowering  the  temperature  of  a lank  of  fluid  or  hed  of  gravel  This  paper  propose*  energy  storage  in  the  form  of  heal 
of  adsorption  in  beds  of  adsorbent  material  This  is  most  readily  achieved  by  nominating  water  as  the  adsorbate  so 
that  water  vapour  is  Iransferred  lo  or  from  the  absorbent  ftom  the  humid  air  flowing  through  the  hed  The  large  heal 
of  adsorption  means  that  the  adsorption  of  a small  mass  of  water  liherale*  a large  amount  of  enrigy  which  mostly  is 
transferred  to  the  air  stream  It  is  shown  that  adsorbing  materials  can  occupy  a much  smaller  volume  lhan 
non  adsorbing  material'  for  Ihe  same  quantity  of  energy  stored,  and  that  thermal  insulation  can  he  dispensed  with 
Provided  that  the  container  is  impervious  to  water  vapour,  energy  can  he  stored  indefinitely 
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THERMAL  STORAGE:  A SLEEPING  GIANT.  R.  T. 

Tamblyn 

Ashrae  Journal,  JUne  1977,  p.  53-57 

When  a capacity  module  ot  1.000  tons  or  greeter  Is  Involved.  Ihe  first  cost 
ot  chilled  water  storage  ot  equivalent  capacity  may  be  as  little  as  half  the 
cost  ot  a new  chiller.  When  the  proposed  Incremental  chiller  has  electric 
drive,  storage  can  save  In  the  cost  of  electric  demand.  This  derives  from 
regenerating  storage  at  night,  off  peak,  by  extending  the  operation  of 
existing  chillers.  Savings  ot  from  50  to  90%  can  result  In  energy  cost.  The 
third  saving  takes  place  at  the  electric  utility,  where  no  new  capacity  need 
be  provided  tor  the  Incremental  chided  water  requirement.  It  is  the  cost  of 
expanding  utility  capacity  which  underlies  part  of  the  need  for  Increase 
electric  rates  today. 
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ABA:  J.M  B 

A8S : Th«  application  of  thom-al  enerqy  story  re  concents  to 

the  design  of  an  automobile  propulsion  system  capable 
of  ccmoetlng  with  that  of  electric  venlc  le-»  Is 
discussed.  The  proposed  vehicle  would  utilize  a 
thermal  storage  source,  such  as  a molten  Salt  heat 
battery,  to  po«cr  a thermal  engine.  Various  mate,  tals 
Including  lithium  fluoride,  stjtum  Chloricl.'.  or 
silicon  are  considered  as  candidates  f jr  u,>.  in  the 
heat  batteries:  thermal  engines  tas^d  cn  tie.  Kr  yyton. 
Ranh  I re.  or  Stirling  cycle  are  al^o  assess,  u.  If  •* 
concluded  that  a 1 1 thium-  f luortete  battery  u--<  >1  in 
Conjunction  with  a Stirling  engine  may  he  tl«e  G»»r.t 
prospect  For  development.  The  reliability,  safety  and 
simplicity  of  the  proposed  vehicle  are  analyzed 
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N. Y.;  |.  P.  |oyce,  NASA/Lewis 547 

779090  — Latent  Heat  Thermal  Energy  Storage  Sys- 
tems Above  450‘f,  L.  G.  Marianowski,  H.  C. 

Maru,  Institute  of  Gas  Tech.,  Chicago.  Ill 555 

779091  — Investigation  of  Metal  Fluoride  Thermal  ! 
Energy  Storage  Materials,  J.  L.  Eichelberger.  H. 

O.  Gillman,  Pennwalt  Corp  . King  of  Prussia.  Pa.  567 
779092  — Safety  Considerations  for  High  Tem- 


perature Thermal  Energy  Storage  in  Fluoride 
Salts,  O.  Boser,  Philips  Laboratories,  Briardiff 

Manor,  N.Y 575 
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L.  Black  shear.  University  of  Minnesota,  Min- 
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STORAGE  DEVICES 

Liquid  Storage  Medium 

System  with  Two  Tanks  in  Fluid  Communication 

Eutectic  Solutions 

Heat  Storage  Cylinder  for  Roof  Installation 

Solution  in  Thermally  Insulated  Tank 

Use  of  Stones  or  Crushed  Rock 

Triangular  Storage  System 

Multiple  Compartment  System 

Other  Storage  Media 

Heat  Sink  Encapsulated  m Resin  Matrm 

Granular  Polyvinyl  Chloride  Heat  Sink 

Underground  Devices 

Heat  Storage  Tank 

Storage  Tank  Combined  with  Two  Energy  Exchange  Tanks 

Hot  and  Cold  Storage  Ground  Wells 

Liquid  Aquifer  Storage  Method 
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Macro-Encaptulatlon  of  Haal  Storage  Phaaa-Changa 
Malarial*  for  Uaa  In  Residential  Building*  Third 
Quarterly  Progreaa  Report,  March  2*.  1*77— Juno  2*. 
1*77. 

0 A Lane,  P B Hartwlck.  and  H.  E Rossow 
Dow  Chemical  Co  . Midland.  Mich.  Aug  77,  24p 
ORO/5217-3  Price  code  PC  A02/MF  A01 

Objective*  are  lo  aasesr  the  feasibility  of  macro-encapsu- 
lated PCMs  for  residential  solar  systems  and  to  develop 
and  evaluate  such  materials  Encapsulant  materials  under 
consideration  are  multilayer  flexible  plastic  films,  steel 
cans,  and  plastic  bottles  PCMs  under  study  are  Mg(NO 
sub  3 ) sub  2 OH  sub  2 O.  naphthalene-benzoic  acid  eutec- 
tic. Mg(NO  sub  3 ) sub  2 6H  sub  2 C-NH  sub  4 NO  sub  3 
eutectic,  and  CaCI  sub  i £M  sub  2 O.  Compatibility  studies 
between  the  PCMs  and  encapsulant  materials  are  continu- 
ing A test  device  has  been  constructed,  and  is  ready  for 
use  (ERA  citation  03  014949) 


RESIGN  OPTIMIZATION  OF  A SINGLE  FLUID,  SOLIO 
SENSIBLE  HFAT  STORAGE  UNIT. 

F.W.  Schmidt,  et  al . 

J.  Heat  Transfer,  v.99,  no. 2,  May  1977,  p.174- 

Thr  nptimiratmn  of  t he  design  of  a solid  trouble  hrol  storage  unit  initially  at  a uniform 
temperature  it  preiented  The  itoragr  unit  it  compotrd  of  a number  of  rettangular  cross- 
sectional  channel t for  the  /lowing  fluid,  connected  in  parallel  and  separated  by  the  heat 
itoragr  material.  The  complex  method  for  constrained  nonlinear  optimization  os  present- 
ed by  hi  J Box  is  utilized,  with  tome  modifications  The  design  optimization  is  based 
upon  achieving  maximum  utilization  of  the  heat  storage  or  removal  capabilities  of  the  ma- 
terial for  a given  set  of  operating  conditions.  Thu  u achieved  by  varying  the  storage  unit  a 
geometry  while  placing  constraints  on  the  maximum  and  minimum  length  of  the  unit, 
fluid  channel  size,  storage  material  thickness,  maximum  and  minimum  outlet  fluid  tem- 
perature. and  the  minimum  amount  of  heat  to  be  stored 


THERMAL  ENERGY  STORAGE  FOR  SOLAR  HEATING  AND 
OFF- PEAK  AIR  CONDITIONING 

Harold  G.  Lorsch,  Kenneth  W.  Kaufman,  and 
Jesse  C.  Denton 

Energy  Conversion , vol  15,  no.  1/2,  1977 

p.  1-8 
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Technical  Note  - FUNDAMENTAL  STUDIES  ON  HEAT 
STORAGE  OF  SOLAR  ENERGY 
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Solar  Energy,  vol.  19,  no.  4,  1977,  p.  415  - 419 

T)ie  tut  Non.  iherefnre.  make  the  fHh'lvryn'ai  ••**«•  ni  rk« 

Hfrcl  of lire  and 

malr^<Tw",P"**'',re  ,md  of  beat  tiored  ia  the 

hcil  'ty,*  " • probtem  of  wnteady 

heal  conduction  m a hollo*  cyhnder  sad  s cnmpetfe  hollo* 

tyheder  at  the  cenlen  of  vtnch  comtam  heat  Sai  * ^.j  i i 

rt,TitIVSS 
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COMFORT  RANGE  THERMAL  STORAGE 
A.  L.  Berlad,  H.  C.  Lin,  F.  J.  Salzano, 
and  J.  Batey 

Energy,  vol.  2,  no.  2,  June  1977,  page  161- 
1 69 . 

The  utility  of  Incorporating  substantial  thermal 
storage  capacity  within  the  externally  Insulated 
shell  of  a residential  structure,  and  within  an 
arbitrarily  selected  Comfort  Range  Is  considered. 
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A DIP  IN  THE  ENERGY  STORE 

New  Scientist,  v.  75,  no.  1067,  September  1,  1977, 

_ COA  COO 

* The  oil  producing  lulions  have 

shown  us  what  an  energy  short jgc 
means,  but  the  real  energy  crisis 
will  arrive  in  the  21st  century 
Then  the  swimming  pool  could 
change  from  being  a luxury  item 
into  an  essential  part  of  the  self 
sufficient  household  As  the  cost  of 
heal  reco  ery  systems  falls  and 
prime  energy  costs  rise,  the  home 
swimming  pool  heal  store  will  become  a paying  proposition 
It  no  longer  makes  sense  to  burn  high  grade  fuel  just  to 
produce  low-grade  heat  (heat  at  a low  temperature)  for 
space  heating  As  our  short  period  of  prolligacy  draws  to 
an  end,  the  hunt  for  the  energy  “holy  grail" — the  heat 
store  to  tide  us  over  till  better  limes-  need  go  no  further 
than  the  modern  swimming  pool 
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A DESIGN  HANDBOOK  FOR  PHASE  CHANGE  THEKHAl  CONTROL 

ANO  ENERGY  STORAGE  DEVICES. 

W.R . Humphries  and  Edwin  I.  Griggs. 

Nov. 1977. 

This  document  gives  a comprehensive  survey  of  the  thermal  aspects  o 
devices.  Fundamental  mechanisms  of  heat  transfer  within  the  phase  chang 
Performance  in  zero-g  and  one-g  fields  are  examined  as  it  relates  to  such  a <*• 
for  phase  change  materials,  with  metal  fillers,  undergoing  conductive  and  c 
detailed.  Using  these  models,  extensive  parametric  data  are  presented  for  a hy 
with  a rectangular  phase  change  housing,  using  straight  fins  as  the  filler,  an 
change  material.  These  data  are  generated  otr  a range  of  realistic  sues,  t 
thermal  boundary  conditions.  A number  of  illustrative  examples  are  given  to 
parametric  data.  Also  a complete  luting  of  phase  change  material  property  dat 
as  an  aid  to  the  reader. 
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A METHOD  OF  TESTING  FOR  RATING  THERMAL  STORAGE 
DEVICES  BASED  ON  THERMAE  PEREORMANCEt 
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POWER  REDUCTION  IN  RESIDENTIAL  AIR  CONDITION- 
ING SYSTEHS  THROUGH  THE  USE  OF  THERMAL  ENERGY 
STORAGE.  (Final  Rapt,  prepared  for  Texas 
Governor' a Energy  Advisory  Council).  Mar. 

1977.  59p. 

Texas  Unlv.,  Austin, 

Center  for  Energy  Studies 
Contract  IAC- 76-77(1148) 
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UNDERGROUND  LONGTHRM  STORAGE  OF 
SOLAR  ENERGY— AN  OVERVIEW 
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ABA:  GRA  , . _ 

AB3:  A thermal  energy  storage  mc*dlum  consisting  Of  »i  s ur  y 

CE  spncrically  shaped  c.ipsuict  of  enci  p sul.ttccJ 
paraffin  In  a water  carrier  Ccmbme*  the  aUv.mt hues  o» 
the  heat  capacity  of  a i hase  fharqe  iraterl.il  and  the 
M.qh  heat  transfer  rafe  of  a i»lur  ry  Ih  • feasibility 
of  this  concept  was  e.a’uated  pv  subjecting  samples  or 
such  slurries  to  simulated  solar  system  e»>v irorventa I 
conditions  which  Includ'd  thermal  cycling,  system 
temperature  levels,  and  slurry  flow  agitation  ,*1|n  to 
stirring  and  pumping  the  results  of  the  evaluation 
pr.  g-om  sho  ed  that  paraffin  tan  be  encapsulated  with 
a wall  durable  enough  to  withstand  the  t emp.  r.i  t ore . 
thermal  cycling,  and  morierate  agitation  without 
damage.  The  slurry  storage  capacity  was  also  sh.wn  to 
be  a factor  of  two  higher  than  a wate-  system  on  a per 
unit  volume  basis,  assuming  a 30E  temperature  change 
and  a 401  solids  slurry.  The  potential  exists  for  even 
hlgner  storage  capacities  at  higher  solids 
concentration  levels. 
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systemsi 
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B/( Illinois.  University.  Chicago.  III.);  0/|Arg  nre 
National  laboratory.  Argonnc.  III.);  E/< Purdue 
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(University  of  Illinois  and  U.S.  Department  of  Energy. 
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1978  i Energy  | UK j . vol . 4.  Apr  t979.  p 201-210  * 
Research  supported  by  tfie  U.S.  Department  of  Energy 
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/ BLOCK  DIAGRAMS/  ENERGY  TECHNOLOGY/  MATHEMATICAL 
MOOELS/  IA6LES  | DAI  A )/  UTILITIES 
I Author ) 

Compressed  air  energy  storage  ICAES)  pcecr  system*  are 
being  considered  by  electric  utilities  for 
load- leve 1 1 ng  abpllcatlnn.  Their  economic  oeneflt  a no 
the  eitent  of  premium  fuel  conservation  Is  dep-  rvient 
on  their  dc-.lgn.  An  optimum  design  approacn  for  CA£S 
Is  p csented  In  this  piper.  It  is  tasc-o  on 
decomposition  of  the  overall  CAES  p lant/ut  i I I ty  grid 
system  Into  three  par  l i a I I y -de-coup  I ed  subsystems 
Technical  and  economic  models  of  tne  subsystems  are 
used  In  a constrained  optimization  procedure.  The 
constraints  are  Imposed  by  the  physical 
characteristics  of  Ihe  subsystems,  oy  interaction 
among  the  subsystem:.  ai.d  by  t r*  interfacing 
requirements  Imposed  by  the  utility.  To  illustrate  tre 
concepts,  models  for  the  system  comprising  the 
compressor  train,  piping,  and  an  a iul fer  reservoir 
have  been  u ed  In  the  optimization  procedure.  Results 
from  these  studies  shoe  that  substantial  reductions  >n 
capital  cost  and  total  operating  cost  can  oe  achieved 
using  optimization  tecnolques. 
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AUTH;  A/KANTSOUNES.  G.  T ; 6/KIM.  C S.  PAA  B/(Argonne 
National  laboratory.  Argonne.  111.) 

In:  Intersociety  Energy  Conversion  Engineering 
Conference.  14th.  Boston,  bass..  August  S-10.  19/9. 
Proceedings  Volume  t.  (A79-S1726  23-441  wash frgt  i .r . 
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MINS:  / COST  ANALYSIS/  ENERGY  ECMN010GY/  PRESSURE 
DISTRIBUI ION/  UNDERGROUND  STORAGE 
ABA:  M.E.P. 

ABS:  A study  of  possible  tu't omach I nary  options  for 

compressed  air  energy  storage  iCAESi  plants  is 
piesented.  Particular  erphasi*  is  placed  on  the 
turbine  system  of  the  plant.  Plant  per f orirance  Is 
presented  in  terms  of  five  parameters:  t * ) specific 
air  floe  rate.  (2)  heat  rate.  (31  storage  volume  |4| 
compression  rete.  and  (51  overall  plant  efficiency  It 
is  concluded  that  opt  l«a  performance  results  from 
high  storage  pressure  and  high  inlet  gas  temperatures 
to  the  turbines.  The  economic  analysis,  hoe-.ver. 
Illustrates  that  minin*-  cost  du.  not  necessarily 
correspond  to  optimum  plant  performance  It  *s  --noen 
that  presently  available  convent  lona  I turbcamchiner w 
with  proven  reliability  Is  competitive  eitn  advanced 
cone cpts. 
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ABA  J MS. 

ABS  Results  of  studies  pen*  rued  to  establish  ds-siQn  and 
stability  criteria  for  'oppressed  air  energy  storage 
•CAES,  underground  re'-' r vole*  are  prcwtW  along  ai  |h 
advance  cl  ( ni'ccp? s tbit  % 1 I I el|r-tnate  OrpCnO*-ncc  of 
the  CAES  corcent  on  pe’iclfim  fuels  Pr-crvolrs 
e».i",inrd  include  ceju  t f nr  s . hard  ioc*  caverns,  and  salt 
caverns.  Equipment  ova  l<  at  Ion  ana  ue«e 1 ,.pm«  nt  studies 
are  cited  together  with  feasibility  studies  o* 
alternative  fuels  and  technologies  such  as  adiabatic 
systems,  hybrid  Systems  utilising  thermal  energy 
storage  and  fuel,  coal  fired  ftutdtrcd  processes,  and 
cca I fired  low  Btu  gasifiers. 

BIGHT!  ATMOSPHERES  IN  RESERVE. 

ErRI  Journal,  vol  4,  no  3,  April  19T9»  P»  l4-l8. 


EPRI,  DOE.  and  several  utilities 
are  exploring  the  use  of 
compressed  air  in  underground 
reservoirs  as  an  energy  storage 

option. 
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ABA:  S.o 

4BS:  I7?  DffC7  •■•"■'"PS  the  •hcrrctvna-c  TCr»Cre,r:t 

potenl la  I cf  comprt sscd-alr  energy  Storage  ICAESi 

th!  a*  effective  means  of  dealing 

the  OMk-puwer  problem  ter.iuse  of  aval  lab  lift 

re.TUlred  System  components.  minor  need  for  new 
technology,  and  potentially  attractive  Cost  Tee  ... 
focu'-es  on  a mathematic,  descript.cn  of  th*  CAE. 
system  and  on  Identification  of  relevant  param-br- 

ouTr:nl:° ,he  svs,,'m  -*•  iJ.  ot  ;;.r 

put  .e  shape  and  ttw-  role  of  thermodynamic  parame’n.  s 

"Itch  nn’fn°  r *h#  ***"  the  problem  D. 

matching  theraoco«ponrnts  Is  discusv>d.  The  ratio  of 
cyclic  energy  stored  to  the  oiume  avaltab'e  u 
considered  an  Important  parameter  govern. ng  the 
the>  modynanie  perforami.e  and  cost.  Io  ma«lmi7r 
effl^T*"'*'  • ntercoo I * ng  the  compressor  Is  most 

ImLlnlrlt',  **?eC'aMy  -ben  vessel  pressures  are  ni0n 
Regeneration  Is  cost  effective  only  If  fh#  vessel 

pressure  I,  In.  » CAIS  system  should  be  operated  ,t 

“Is77bUV  aa°*'ty  D#r  ur,,t  •»  tow  I, 
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*BS:  A methodology  fOP  determining  the  long-term  „nb,.,,y 

of  site  specific  compressed  air  energy  storaoe 
• ystem.  In  a„  does  I,  presented  S T * 

literature  'urvey  are  given. 
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UTIl  ITUS 

ABA:  I Author | 

ABS:  Compressed  air  and  underground  pumped  hydro  storage- 

are  near-term  load  love  1 1 ng  arid  peak  • sha  v 1 i.g 
technologies  that  are  being  considered  r.y  elect  IC 
utilities  Assessments  of  the  technical  and  economic 
feasibility  of  these  storage  systems  have  concluded 
that  no  major  technical  barriers  for  their 
implementation  exist  and  that  the  systems  arc 
economically  compet 1 t 1 ve  with  conventional  pe.ikor 
plants.  This  paper  reviews  and  compares  th,.- 
characteristics  ol  these-  two  energy  storage  systems, 
evaluates  their  potential  Impacts,  ana  present*  recent 
research  results  with  particular  emphasis  on  air 
storage  technology.  In  «ddition.  advanced  concepts  and 
technical  areas,  where  further  work  would  bo 
beneficial,  are  discussed. 
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ABS  Tne  work  that  was  completed  on  the  geological 

assessment  of  compressed  air  energy  storage  ICAESI  In 
Kansas  Is  described.  The  work  consisted  of  fuur  tasks: 
|1)  a detailed  review  was  made  of  the  power  generation 
and  transmission  requirements  of  the  Kansas  Utility 
System:  (21  based  on  the  design  and  operat'.onal 
requirements  of  CAI  S reference  plants,  tecnnlcal 
economic,  and  tnv  It  omr.-ntal  site  selection  criteria 
and  a site  selection  procedure  »c~e  established.  |3i 
candidate  sites  wei  e selected  and  evaluated  uS’Og  the 
economic  criteria  ctt-veliped.  and  (4)  a site 
development  schedule  and  field  invest igat ion  program 
were  developed  for  an  air  reservoir  located  in  Salt 
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TECHNOLOGY 
ABA : P.T./I. 

ABS:  Air  storage  electric  power  stations  operate  to  c r.Vvr 

the  peak  loads  of  power  Systems  and  to  balance  Ou:  the 
n I gh 1 time  dips.  The  aneint  of  peak  power  developed  ty 
an  air  storage  power  installation  significantly 
exceeds  the  required  off-peak  power.  The  fuel  effect 

of  air  storage  power  stations  Is  positive.  The* 
specific  fuel  saving  in  comparison  with  the 
alternative  of  water  storage  and  supplement *ry 
turbine  p I art  amounts  to  0 03  0.125  k*  fuel  p.  r 
k 1 1 owat  t - hour  . Regcnere*  I ve  heating  of  air  ie„,i.  to  a 
sharp  reduction  in  fuel  co.-.sunpt  ion  during  unio..Jmg 
of  an  air  storage  power  station. 
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n.  DacHai-  5 *».  N.  Davis 

Journal  of  Eneroy,  Vol . 2,  No.  3»  May/June 

1978,  p.  165-17**. 

• he  purpose  of  ibis  paper  is  lo  examine  the  performance 
Pmemial  of  compressed  air  energy  storage  (CARS)  systems. 
sui.h  systems  have  been  proposed44  as  effective  means  of 
dealing  with  the  peak  power  problem  because  of  the 
availability  of  the  required  system  components,  the  minor 
need  for  new  technology,  and  the  potentially  attrantive  cost. 
Specifically,  the  characteristics  of  such  systems  using  various 
assemblies  of  components  are  to  be  examined  to  identify  the 
role  played  by  system  parameters  such  as  sire  and  pressure, 
and  by  loss  mechanisms  such  as  component  inefficiencies  and 
heal  transfer.  This  approach  is  judged  more  practical  than 
more  general  second-law  analyses,  as  described  in  Ref.  7 - for 
example,  for  the  identi  Heat  ion  of  the  components  whose 
performance  improvement  will  play  an  important  role  in 
system  performance  improvement. 

4 * 66306  Dtagi  at  optimum  eompranad  au  anargy 

«toraga  ryti.rm  A Stwrma  M M Our  ll». non.  Unmaty.  Chcago. 

IH  (.  E W Ahrrm.  B K Ahtuuwlra  (Argnnna  Naturnal  laboratory. 
Argyrny  I*.)  and  K M R«nrtetl  (Purdu.  Unnaruty.  Wart  | .lay 
«ta.  Ind  I OJntrtrvty  of  lllmna  anti  US  o>  fnargy. 

Mirfnu*  Energy  Conferenre  Cha  ago  Itt  No,  19  ?t.  19/9  I Energy 
•OKI.  an*  4.  A|t  1979.  p 201  216  31  ite  Reiaarcb  tupportedby 
•ba  U.S  Depart  man!  ot  Energy. 

Comprewed  a.  energy  u -v age  (CAES)  ptnuet  ayuerm  are  berng 
ronwdwed  by  e«ec»c  uHmet  lor  load  (aval mg  appluation  Thau 
ecnnomr  benefit  and  tee  ertent  of  pramarm  fuel  contervatron  rt 
dependent  on  thee  deugn  An  optimum  detrgn  gjproadi  fee  CAES  w 
presented  »n  ten  paper  It  n bated  on  decompotrtron  of  the  overall 
CAES  plant  'utility  gut  tyitem  mtn  te.ee  partiaHy  dacoupled  arbayv 
laths  Tech recal  and  economy  modett  ol  the  tubsytlemt  are  uted  m § 
conttramad  nptanuatun  procedure  The  corwtiamtt  are  vrgroied  by 
the  phyucal  charactarntct  ol  tee  tubayttamt.  by  Mectnn  among 
the  tui. system!  and  by  tea  mlarTacing  raquuamentt  anporert  by  lf» 
utrlrty.  To  • Hu  prate  the  concept!,  modal!  (or  the  ty  stern  romp,  rung 
tea  compressor  tram,  pgring  and  an  arjudar  raaarene  have  been  1/red 
us  tee  op* unw anon  pmcartere  Reailtt  trom  these  ttud.es  term  teat 
Hjbffant«et  reductvms  m capital  cost  and  total  operating  cost  can  be 

chrevad  uvng  optamyatum  tecbmgm  (Author) 


COMPRESSED  AIR  ENERGY  STORAGE 

K.  G.  Vosburgh  _ 

J.  Energy,  vol.  2,  no.  2,  March-April  1978,  p . 1 06- 112 

COMPRESSED  mi/  energy  storage  (CAES)  is  » system  for 
electric  utility  application  that  permits  the  si  "age  of 
energy  generated  during  low-demand  periods.  Air  is  com- 
pressed during  low  demand  periods  by  motor-driven  com- 
pressors, and  is  stored  underground.  When  power  is  required, 
the  air  is  healed  by  burning  fuel  in  combustion  chambers,  and 
then  the  air  expands  through  the  turbines  to  drive  electric 
generators.  The  CAES  technology  is  one  of  the  most  at- 
tractive near-term  options  for  electric  utility  storage  1 This  is 
reflected  in  the  current  construction  of  a CAES  plant  in 
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Tha  status  ol  undtigmind  pumped  hydro  ttwaga  IUPMSI 


lor  oWctnc  ut4i*y  puling  and  ana  gy  Hoaga  appiv.  Irons  .• 
irwmd  The  salient  teetures  ol  mew  recent  studws  ere  reviewed 
Tutbomachmary  options  and  advances  m high  head  pump/iurtane* 
are  discussed  The  elteci  ol  head  capacity  turbomachuiery  one 
sue  and  type  and  other  performance  variables  on  the  coal  ot  a 
UPMS  plant  are  presented  Market  potential  an  mg  criteria  lower 
reservoir  construction  and  geologic  at  related  issues  are  addresser 
The  environmental  impact  ol  a UPMS  plan!  is  reduced  horn 
comparable  letibtiea  and  these  teauM  and  other  taler*  concerns 
are  presented  DOi 
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ABA:  (Author) 

ABS:  Compressed-air  energy - storage  ICAESI  systems  are  to'rg 

developed  For  peaH- load  leveling  applications  oy 
electric  utilities.  Ene-qy  Is  stored  by  compress- rq 
air  In  an  underground  cavern.  when  power  Is  required, 
the  air  Is  heated  and  e-pandert  through  a 
turbl  ne  - genera  tor  syst*  m This  work  Is  part  of  a 
conceptual  cleslqn  of  an  800-MW  CAES  system  which  uses 
a set  of  storage  cavities  mined  In  salt.  Each  storage 
cavoi  n forms  a constant  volume  reservoir;  thus,  the 
storage  pressure  ana  tonperat  ime  vary  over  the  ■' ek  1 y 
cycle.  The  thermal  properties  of  the  air  and  the  so • t 
region  surrounding  the  lavorn  were  simulated  using  a 
finite-difference  approach.  The  cavern  surface 
temperature  shows  a wide  variation  over  the  -eeaiy 
cycle,  although  this  Is  damped  out  several  meters  from 
the  wall.  The  wails,  act  to  cool  the  air  at  hlgn 
temperature,  but  to  heal  at  low  temperature.  Detailed 
examples  of  this  effect  are  presented  along  with  an 
analysts  of  optimal  a I r • l n jec t ion  conditions  to 
maximize  storage  of  energy  while  avoiding  excessive 
thermal  stress. 
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ABA  I Author) 

ABS:  Conceptual  design  studies  have  been  cendoct'-d  |r. 

Identify  Compressed  Air  Energy  Storaue  ICACSI  s*stems 
which  are  potentially  attractive  for  future  cli-.lric 
utility  load-  level  Ing  arp  Meat  Ions . The  CAES  €•■•  cept 
consists  Of  cerrpr-css  I ng  air  dir  Ing  Off-peak  periods, 
underground  storage,  fullcwcd  by  hcattno  aid  mxi.yrsipn 
thrcuoh  turbines  to  generate  Po . t - Ey  us'.ig  of*  peak 
electricity  For-  compression  ar<j  sto'ed  ai*  f r 
peek-loao  generation.  He  resulting  oil  consumption 
would  be  about  40  pot  r ent  of  that  conem-ied  b, 
conventional  peaking  plants  fqulpmeiit  rcqu'rcmnti 
Could  be  met  using  existing  :urbuw>acnlnery  with 
relatively  modest  r.od*  ♦ 'cal  lory . The  p YWnt  xtndy 
focused  cn  air  storage  .n  nyrtra-.il  • rat 'y  cemf.r-nsal cd 
hard-rock  caverns.  Convent  tonal  unjtrg-oun-l  excavation 
technology  could  be  used  to  construct  these  caverns, 
and  sufficient  siting  ofOor  t uni  1 1 es  exist  In  the  North 
Central  and  Northeast  regions  of  the  us. 
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/•ENERGY  S T OR  AGE / • H » ON  Ol  L E C T R I C POKER  STATION  /• 
UNDERGROUND  STORAGE  ' 


C R 


ABS  It  l»  pointed  out  that  hydroelectric  pumped  it or  age 
15  perhaps,  currently  the  only  cav-licul  or 
demons  Ira  I to  »«ans,  to  store  energy  ecuoomlcl  I y in 
significant  quantities  In  the  case  of  conventional 
putpvd  storage  projects,  thei  *■»  e open  pioolcs 
related  to  the  distance  between  suitaUie  storage  sites 
and  the  higher  load  centers.  However,  underground 
pc»Ped  storage  fact  III  its  can  be  Pul  It  in  irar  y area* 
near  load  center*,  and  they  require  *ar  less  land 
surface  as  heads  up  to  4.400  to  4.80o  feet  can  be 
utilized.  The  design  and  the  operational 

characteristics  of  such  underground  facilities  s« 
Illustrated  with  the  aid  of  ciiine'ct  involving  three 
alternative  arranq  hhiIs.  Attention  Is  given  to  the 
mechanical  equtpsicr.t  . the  pOtc-  stztlcn  arrang'-BL.nt . 
the  time  requicud  for  ' nns  t ri.ct  i on . and  project 
construction  costs  In  >.ne  case,  energy  can  be  stored 
at  an  estimated  cost  of  1270  per  kito*att. 
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ABS:  A preliminary  technical,  econcaitc.  ana  environmental 

feasibility  evaluation  of  generating  peas  power  «itn  a 
Comprtssca  air  power  system  l nc.orp.or  a 1 1 rg  a modtlieJ 
state  of-tr.e-art  q is  turbine  and  an  hydraul  lea  I I y 
compensated,  mined,  hard  rock  cavern  was  conducted 
Results  are  presented  covering  INC  siting  potential 
and  economics  lor  hard  rock  storage  caverns,  tne  types 

of  Aboveground  equip *hich  could  t-c  used  with 

suitable  nodi i leu  I ions . system  performance  and 
economics,  ana  tne  potential  for  electric  utility 
application.  The  tcehnical  appr ojen  was  based  on 
technology  currently  aval  table,  altnougn  In  some  cases 
not  yet  reduced  to  cumn-erc  I a I practice. 
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ABA.  8.J. 

ABS:  Direct  solar  heating  oi  houses  precludes  the  use  of 

any  energy  sources  but  'he  sun  as  well  as  llie  u e of 
heat  punps  to  raise  the  temperature  of  the 
heat  - trank fer  fluid.  The  major  components  of  tne 
system,  used  nere  for  low  temperature  heating,  are  a 
solar -col  lector  array . a heat  storage  unit  and  ti.e 
working  fluid.  In  designing  a low- temperature-real  in; 
solar  house,  consideration  is  g'ven  to  month -by-.or.nt .i 
yearly  n«at  rtqulrv»vMu  and  to  th«  optimal  type  t ♦ 
solar  collector. 


Pvmprd  Storage  PrinlUl  of  the  llell’t  Canton  Ares. 

Larry  Douglas  Coupe 

Idaho  Umv  . Moscow  Dept  of  Civil  Engineering  Apr  77. 
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The  potential  for  pumped  vintage  hydroelectric  development 
of  the  Hells  Canyon  area  is  reviewed,  with  conclusions  drawn 
from  preliminary  inveshgatkm  Background  information 
covers  the  concept  and  apphcjtktn  of  pumped  storage . Hells 
Canyon's  physical  characteristics  and  history  and  its  status  as 
a National  Recreation  Area  Of  eighteen  potential  storage  sties 
noted,  the  three  most  promising  are  analyzed  in  detail  For 
each,  preliminary  designs  have  been  developed  as  well  as  com- 
puter analyses  of  ihc  reservoir  water  level  fhtctualioas  that 
would  result  from  such  operations  Each  is  also  analyzed  for 
economic  feasibility.  Conclusions  arc  that  pumped  storage  m 
the  area  u too  expensive  to  be  competitive  now.  but  it  may  be 
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materials 

A T 

This  p.iper  Presents  a O*  scrlpticn  oF  the  l..w  co  l 
flywheel  energy  storage  system  den onst rat  ton  program. 
The  rpp I I cat.  I e flywheel  configurations  including 
pseudo-  Isotropic  and  tare  lllan.er.t.  low  cost  materials 
such  as  steel  wire  and  vinyl- Impregnated  I lln?r glass. 
lo«  loss,  long  life  Gearing  invest  ig.it  Ions,  anil  the 

1 I y wr.ee  I energy  storage  demon-trat  run  unit-,  were 
described.  It  was  Concluded  t T*a  t a very  li-a  I I V 1 
product  Ion  Cost  of  SGG  per  RW  tir  can  te  dCl.iwifl  with 
several  materials,  the  II  lament  cor.F  igurat  |<ai  i%  best, 
iragne  1 1 ca  II  y load-relieved  mechanical  bearings  are 
promising  tor  the  low  cost.  long  life  system,  aria  a 
flywheel  energy  storage  system  Is  feasible  For  home 
app  Meat  ions. 
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ASA:  A. EM. 

ABS.  Flywheels  are  considered  as  an  economical  means  of 
Storing  energy  generated  by  sol ar  «_ nd  wind  power 
systems  and  electric  utilities  when  demand  Is  to. 
until  the  demand  is  high  In-  tr.  tural  failure  • 
of  flywheel  materials  are  e«s»lhed.  noting  the 
favorable  character  l st  ics  ol  a n sc  t ropic  wound  fiter 
or  fiber  ccmposlte  construct icn.  and  estimates  ©» 
rotor  size  on  the  oroe-r  of  or  e ton  for  domestic 
applications  1 40  h«fh  storage  capacity)  are  presented 
Magnetic  bearings  arc  proposed  as  means  of  eliminating 
rotor  drag  in  a vacuum  environment  while  drawing  oniy 
a small  current  and  Deirg  capable  of  opr.  at  log  for 
least  20  to  30  years  the  design  c.f  motor  general .ri 
to  convert  electrical  energy  to  a*. nantcal  energy  ana 
been  again  IS  cdamincd.  ar.d  brushless  magnetic 
motor  generators  are  discussed  Cost  comparisons  shew 
that  flywheel  stc 'age  could  be  cost -compel I t I ve  with 
bettery  systems  over  a 20-year  lifetime. 
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Janeiro.  Brazil.  Oecc-wJmr  12- '4.  197b.  Proceedings 
Volume  B.  IA79-33212  13  «4 i R>o  de  dpneiro 
Unlversldaoe  Federal  do  Rio  oc  Janeiro.  1973.  p 
4BB-S00.  In  Portuguese 

MAJS:  /-INERGY  STORAGE  / *F  L YMMf  E IS/  'UtCMAh  I CAL  EH-lNI  E RING" 
FOTAI ING  01SKS 

KINS  / t OVPOSI I E STRUCTURES'  E»U  RGY  HlMNOlCsf/  SUUS/ 
STRESS  CONCENTRATION,  VACUtAI  CHAMBERS 

At A : 1 Author | 

ABS:  The  purpose  of  this  pair  r is  to  pr-ccmt  the  efe s I o- 1 C* 

a neLhinlCAl  energy  storage  unit,  the  stored  <h 

capacity  is  anal  I/Ml  in  funct  ion  of  the  material  »n<J 
the  profile  of  the  flyweel  the  construction  of 
flywheel  cor.slsting  of  teel  disks  spinning  in  a 
vacuum  cnanoer  is  presented- 
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UTIL  Thi-  USAF  Academy  f lyeheel -electe  It  Ca>  W*  1 r>r"~* 

report  IlSr  Pioorcss  «*po«  t I 0.  t 1 -77  • 

31  May  1479 
AUtll  A'CATCIIFF.  0.  D 

COUP  Air  Force  Academy.  Colo-  CSS:  mrlf  i'th  L«i’>  I 
AVAIL  NT  IS  SAP  HC  All  i/KF  AOl 
MAJS:  /-{lELTPlC  MOTOR  VEMICLES/'ENEPGV  STORAGE/- ENERGY 
TICHNO'.OGV/’ElTNMtClS 

WINS:  / All  POLLUTION/  PFBf OPMANCE/  STOWAGE  BA  T T | R I f ■./ 
TRANSMISSIONS  (MACHINE  ILEMENt5| 

ABsi  JH  though  problem!  ceu'"l  by  pol  lot  *or.  .mo  reclining 
petroleum  reierves  have  etuiid  reneeud  inkiest  *n 
electric  vehicles,  cur  r i tit  t y - avai  I able  lea.i-ac*** 
batteries  irpose  pcric-iance  I ii»t  tat  loos  ••mh  .ire 

unacceptable  to  mc-.t  driver*.  Iff.*  limitation*. 

•-.peel  I leal  ty  loe  range  • nd  acceleration.  a,  e grrally 
In-proved  by  the  addition  of  a lly-hecl  and 
Cr.r1  lr.uously-varl.iblo  1 1 ans*  • ! * Ion  to  the  |H)»rr  train 
of  me  of  tbe  electric  vehicle  mm  p.per  iwiksa 
loe- technology  f lyeheel  electric  car  t.-j.lt  b,  U S Air 
Force  Academy  cadets  and  faculty  nember*  In  th. 
Oepartment  of  Physics  under  funding  p u*KW  by  Fran* 

J Seller  Research  labnralory  The  Car  design 
discussed  anoears  to  offer  The  possibility  *«c 
f nur - passenOer  urban  vehicle  elth  O ra-oe  of  70  ICO 
miles  and  acceleration  performance  co«T.-ran le  to  that 
o'  current  Sub-compcct  tars  This  prrlfiwrco  »• 
achieved  e • th  a simple  drlvtr-.w  system  .uch  <s 
ciepar  able  to  that  In  r.urren  automatic  tr.insml • s Ion 
cars  The  paper  also  details  the  benefits  and  p-obicm. 
resulting  from  the  loe  technology  design  Chosen  and 
provides  trade  Of*  analyses  on  s<,me  of  the  spec  II lc 
problems  Inherent  In  the  use  of  a fly.hce'  In  the 
peer  tram  of  a vehicle.  Finally,  the  paper  suggests 
Future  Improvement*  ehlch  could  loner  the  ..,-lgl.l  of 
the  vehicle,  make  the  transmission  Shifting  more 
precise,  end  improve  me  performance  of  the  car  on 
gr,id#% . 

79A517B3  ISSUE  73  PAGE  437?  CA1EG0RF  <4  CM* 
EV-7B  C-07-4O10  79/00/00  9 PAGES  UNCLASSIFILO 

IXIt^rNT 

JttL:  Rcor-iiTAtlve  f 1 yefv  c- 1 erargy  st crape  system 
AUTH:  A/LU5TrNACEM  E . L . B/IDIIFEIT.  I H.  : C/jOhCs.  0 
w.i  O/PLLMCETt.  A B..  E RICHTER  E.;  F/TuBhBHl. 
f . g PAA  F/tGeneral  Electric  Co..  Schenectady. 

N.V  . I 

In:  Interscctety  Energy  Conversion  Engineering 

Conference.  14th.  Boston.  M'ss  . August  5-10.  1970 

Proceedings  . Volume  I IA79-S1726  73-441  wash  tngt -n. 

11  r American  Chemical  Sot  Icly.  1979.  p 343-351 
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ABA:  I Author  1 

ABS:  This  c-aper  ftrscritvs  loo  status  ©f  a program  to 

develtp  and  evaluate  a • egen>  > at  i ve  fiyeneel  enc  <-t 
Storage  sys'em  the  system  his  t-tin  designed  for 
bat  trry/f  lyvherl  electric  vehicle  *n  the  3000  p»i.ut 
cla*...  lat  ratory  tests  mill  simulate  thi*  electnr 
vehicle  operating  over  the  SAC  JTJ'a  SchecAjle  0 
driving  cycle,  the  range  incir overrent  attributed  i<-  tr» 
use  of  the  flywheel  will  be  cst  .if  I * shed  the  fly. in* 
energy  Storage  System  will  cn.-lst  Cf  a solid  rO-<r 
synenronous  Inductor* type  flvwneol  drive  machine 
electrically  coupled  to  a DC  battery  electric 
propulsion  system  thrm.uh  a load  cnnmiutated  Inverter 
the  motor/alternator  ur.it  Is  f Juplrrt  mechanically  to  a 
small  steel  flywtie>'l  which  provide*  a portion  of 
vehicle's  accelerating  energy  and  regenerates  t rv- 
vehicle's  braking  <iie>g,.  the  'moratory  Slmulat'.-i 
will  Include  a bjf.ci  v lark,  propulsion  motor  coupled 
to  a flywheel  and  the  flywheel  energy  storage  ty-  ■(.. 
comp-  isea  of  the  w.i  | fr  / f I y whre  l unit,  the  load 
commutated  inverter  and  Its  control. 

^ 79ASI °96  ISSUE  73  PAGE  43f*s  CATEGORY  44 
79/00/00  6 PAGES  UNCLASSIFIED  OOCLfCNT 

UTTl:  Ball  scree  type  wave  poeer  generator  with  Flywheel 

drive 

AUTH:  A/OMVATA.  K . - I . ; B/SHII/ODA.  M.  PAA  B/fX«')l 
University.  Kaeasah l . Japan  I 

In-  Intersoctety  Energy  Conversion  Erglnee.  mg 
Conference.  14|h.  Boston.  Mas'-..  August  5-10.  1979. 
Proceedings  Volume  7 IA79  5I77C  33  44 | Washington. 

D C . American  Chemical  Society.  1*79.  p.  <9Cf-i9Si 
VAJS:  / • C CVPU  t E Q 1 2C  0 SIMULA!  Jf  N/'FIECTIIIC  GENE  RATO3  /• 
FLFWHCCLS/'ttttEKWAVE  ENFlfGr  CCNVIBSION 
»INS  / CNEBGT  TECHNOLOGY/  GRAPHS  fCHABTSI/  MECHANICAL 
ENGINEERING/  tables  (DATA) 

ABA  I Author ) 

ABS:  To  obtain  an  even  floe  of  electric  power  form 

fluctuating  eave  energy,  the  authors  devis'd  a bill 
screw  type  wave  poeer  generator  IRSTWFGI  Wilch 
consists  cf  a ptesuu re  plate,  ball  screes  and  nuts, 
ooe-eay  clutch--*.  flyeboels  and  generator s.  The 
enuatlcns  of  mot  I nn  of  Ihe  BStWPG  s ys t e"  are  shown  and 
the  digital  simulation  '.sing  Continuous  System 

Simulation  langnag-  IS  develop- d cvi  the  aS'uapt*  n 
that  the  wave  force  is  ^inusoh'al.  the  t«orrl*  n'  .it 
wodtl  is  opposed  of  a tall  scree  cf  outs>de  d<»vi»r 
72  mm  and  a flywheel  having  moment  of  inertia  of  2 5 
kgf  sq  s cm.  When  this  model  ea*  subjected  to  the 
sinusoidal  motion  of  amplitude  17  mm  and  fr*gu<-n  y 0 7 
Hr  by  a vibration  table.  *!■  5 vo*ts  - 6 eatts  b>u> 
were  lighted  up  In  tnis  case,  the  rotating  sp^ei  n* 
the  flyer eel  Chang,  d e'lhln  the  range  of  490-590  t r 
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WHIRL  DYNAMICS  OF  PENDUOLOUS  FLYWHEELS  USING  BONO 
GRAPHS 

Mont  Hubbard 

Journal  qc  the  Franklin  Institute,  vol  308,  no.  4, 

Oct.  1979,  pp.  405-421. 

A Ml  i ■ All  bond  graph*  tut  uuJ  to  generate  the  equations  of  motion  of  a whulvig 
flywheel  Tht  formulation  u if  owii  uW  i natural  on*  whan  control  fonca*  and  moment* 
art  included  for  active  control  of  lha  whirling  medet  Critical  frequence**  or*  interpreted  a* 
i rotational  ipeeds  at  which  mm  - zero  equilibrium  configuration]  etui  for  displacements  (ai 
opposed  to  the  more  familiar  momerial  and  ante  when  lha  system  dynamics  maim  of  die 
complete  whirl  motion  hat  two  taro  eigenvalue*  In  addition.  an  Ulatory  modes  corres- 
ponding in  n on-iero  eigenvalue]  art  Hammed  Time  simulations  and  other  numerical 
mulls  are  given  for  on  example  flywheel  system  which  has  ba  n proposed  for  Ma.ry  unury 
energy  storage 

79A5IB2I  ISSUt  33  PAGE  4376  CATEGORY  44 
79/00/00  5 PAC.tS  UNClASSIflED  DOCUMENT 

UfTL:  Advanced  flywheel  energy  storage  unit  for  a hlgn  po»*r 
energy  source  for  vehicular  use 
AUTM:  A/RAYNARD.  A E PA  A : A/|  A i R- sear  ch  Manuf  ac  t ur  I ng 
Company  of  Ca  I I f orn  i a . Torrence*  • C«.  1 1 f . I 
In:  Intersuclcty  Energy  Conversion  Engineering 

Conference.  14th.  Boston.  Mass  . August  5-10.  I9<9. 

Proceedings  Volume  1.  iA79-5«72b  23-441  Washington. 

O.C..  Amur ican  Chemical  Society.  1579.  p.  622-636 
MAJS:  /•ENfRCY  STGRACE/'f  IVWtllCLS/'SlJRTAlE  VEHICIES/' 

TRAh'.l  GR  I A I ION  EHEnGY 

MlhS:  / CO-71  ING  SYSTEMS/  ELECTRIC  fc’OTCU  WEHJClES/  ENERGY 
TECHNOLOGY/  LUbR  I CAT  ION  S.STEU./  PCWtR  EMICIENCy 
ABA;  U.E.P 

ABS:  The  design  jnu  dt-ve  lof-etnt  prour-sm  of  a flywheel 

enc  n storage  unit  fESUf  for  vehicular  use  are 
sur ve ((d  Attention  Is  given  to  the  fabrication  ana 
e.pv-  I mental  determination  of  the  lerformance  of  an 
advancea  r.crmct  u al  ly  scaled  ESU  that  has  Been  tuid 
for  n typical  3000  pound  t uro  v*t*nt  vehicle.  Tfs 
f ly  i»  ivl  can  suppl,  high  power  de-noa  and  c«n  accept 
vehicle  kinetic  energy  curing  or*!- ing  (regeneration! 
at  a rata  limited  only  ty  the  t rar-smi  ssion  pow?r 
capability-  It  Is  noted  that  the  principal  goal  of  the 
deve l cement  pruu>  am  Is  to  provide  oectslon  maHirvj 
I nlorma t Ion  regarding  the  benefits  of  a mechanical 
energy  storage  device,  as  It  applies  to  vehicle  fuel 
consunptlon  or  vehicle  range,  finally,  the  testing  ar.d 
evaluation  subtasVs  of  the  development  program  are 
cover  ed. 
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UTTt:  High-energy  density  fly-heel  - ■ - rotor  ocstgr.  aid 
f abr icat ion 

AUTM  A/SATCHwELt.  0 l PAA  A/ 1 At  Research  Menu! aclur ing 
Cwpary  of  California.  Torrance.  Calif  t 
In  Irterso-.lety  Envrg,  CcnvArnun  Ei.u>»e-c.  ing 
Conference.  T4»h.  boston.  Mas*..  AcOw-t  S-lO  !*?«, 
Proceedings.  Voium.  I IA79  S>72«.  23  44.  W..v> , luston. 

D C..  American  Chminl  Society.  IS79.  p 35?  -Si 
»»l*»rth  tiCpcrUd  by  the  U S ba-i>*.'te.>nt  -,f  ( gv 

MAJS:  / • PI  YtarE  ELS/*  GRAPH,  f t - 1 * 0*  Y CUJPO',|T£  VAIERIalS  * *4JdS 
/•STRUCTURAL  DESIGN 

MINS:  / bENGINu  fAIJGoE/  ((M-MSSIOfl  TI  SIS/  . i»M  ANiiYSIS/ 
INEPGY  SIGPAoE  / If  tOl  I SSnNOI  GY.  IlkT^AIluA/  flb« 
DlNSliY,*  ► E <Ua  | T'.AOt  h-tun  */  f-OtCRS/  sa«  AM  si  l*»S 

A8A  AT. 


ABS:  The  oesign  .via  fab  lest -on  of  a flywheel  rotor  .itn  an 

energy  Oerslty  of  BO  ■ 'r/fcg  Is  oesCrlo.  d.  In.,  .leslgn 
uses  a eulti-ring.  S glass  and  Kevlar  io<4>osite  rim 
mounted  on  a graphite  composite  spoke a hub  Gr-ai-hite 
co**>®*'T*  material  reduces  the  rotor  assembly  weight. 
Increasing  the  energy  density,  ana  graphite-epu*y 
material  was  select. -a  »or  the  hub  i eceu'-e  or  its  > .« 
modulus  of  elasticity,  light  weigrt.  and  nign  ult.eata 
fl#»ural  Strergtn  I he  'co  consists  Of  multiple  s!jt» 
alternately  bonded  teg  »hvr  «0*»  a four- spoke  r 
Of  rigid  cricifore  efia..-.  Hwus  atr.  compression  te^u 
and  two  hobs  wer e cy.ltil  to  an  Increased  stress  la 
aoutvalent  to  a full-life  test 
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AUTM: 
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MINS: 

ABA: 

ABS: 
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Ceno.  al  Electric  co  ok,. 

'%r'  kl:.  css  ' 

TfCMhotoGy/ lT ,'**«*'  ■ * ** "cv  'energy 

/ 0IREC7  CURRENT/  ELECTRIC  MOTOR  VEhICiF*/ 

9CLENERAI ION  | ENGINEER IMG 1/  RGIORS  ' 

»he  current  status  of  a proorm  . 

evaluate  a reoen-ru.  ...  , , 1 . *°  and 
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IITTL-  Res'  flrn  1 1 a 1 flywheel  •’,n  turbine  5'JOP'V 

S!S; !”!««! >. » 

Company  of  Cal  I form*.  torr.mue . C.nt.l 
iT^nt.^oclety  E-u  - gv  Conversion  #?9 

Conference  14th.  Boston.  Hass  . August  5-10.  19.9. 

SSUSw.  «•>«-  , 

O.C..  American  Chemical  Society.  .^79.  p.  39S  J- 


M4JS  /‘DOMESTIC  ENERGY/  ENERGY  STORAGE / • El ywi*C  E IS/ * 
WII.DP04ERED  C.E'.E  RAT0R5 

KINS  / CLEAN  ENERGY/  COST  E f r ECt I WE  NESS/  ENERGY  tttiiNOLOGY/ 
RESEARCH  PROJECTS/  1URG1NES 

ABA  (Author  I 

ABS  A « I y whee  1 System  that  - tores  energy  from  a wind 

turbine  source  anti  conv'-rts  the  encrr.y  to  a fiO-i'f . 

220  - V output  for  resident  lal  use  Is  describ'd  The 
typical  residence  has  .<  tSOO-sg  ft  I Icor  a.  »-.i.  with  a 
tr.-..lrun»  power  level  of  5 **W.  The  flywheel  systc"-  was 
rf  o f * ne*  I in  a study  to  nr  term  I n*  the  cost  benefits  of 
S*orinq  wind  energy  In  a flywheel  and  uSlny  It  on  a 
demand  basis.  The  systems  and  the  flywheel  rotor 
materials  that  offer  the  greatest  promise  in  r.duclng 
Initial  costs  were  examined  The  paper  describe-,  the 
prnqress  to  date  on  this  prog'  am  anti  the-  »orK  planned 
to  rcm-plete  the  study 
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UTTL:  Novel  flywheel  energy  storage  system 

AUTH:  A/CMICUREL.  R Paa  4/ I un  1 . er  s I dnd  Nac  1 ona  1 4utt*no-a 
de  Mexico.  Mb* I co  City.  Kexicol 

In:  Intersociety  Energy  Conversion  Engineering 

Conference.  14th.  Boston.  Hiss..  August  5-10.  19/9. 
Proceedings  Volume  1.  <479  51726  23  441  vashlngton. 
O.C..  American  Chemical  Socirty.  1979.  o.  379*38? 

MAJS:  /‘ENERGY  STORAGE/*! IV *'*E El S/ "KINETIC  ENERGY 
MINS:  / Cl  TAN  ENERGY/  design  ANALYSIS/  ENERGY  TECHNOLOGY,' 
MECHANICAL  DRIVES 
ABA  (Author) 

A35-  This  report  describes  a Kinetic  energy  storage  System 
In  which  a flywheel  rotates  Inside  an  evacuated 
casing  Both  the  flywheel  and  the  casing  rotate  about 
a horizontal  axis,  but  the  spe/d  of  the  second  Is  much 
t ic.er  man  that  of  the  first.  This  Is  go.e- ,k?o  by  a 

fi.ed  ratio  mechanical  drive  also  contained  within  the 
casing  itself.  The  reaction  torque  required  by  t*e 
drive  is  provided  by  the  action  of  g.o.ity  on  a 
reaction  mnnbcr  which  is  mounted  in  the  manor,  of  a 
pendulum.  Three  versions  of  the  system  are  proposed  A 
prototype  of  one  of  th..  e with  a rapacity  of  25 
watt -hours  Is  being  built. 


8CN I 5635»  ISSUE  •»  PAGE  767  CATEGORY  44  fl* 
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UTTL:  flywheel  energy  storage  and  conversion  system  fo- 
photovoltaic  applications 
AUTH:  A/MUINEP.  A 9 

C0SP:  Lincoln  Lab  . Miss  |n* I of  Tech  . lexlngicn 
AVAIL  NT  IS  SAP  l»c  AP2/MF  Anl 

Presented  ai  the  Inte'r.  A -,*.»■•  N I y cn  Energy  Stor.--. 

Dub* ovn I K . Yugoslavia.  . Va , 1979 
MAJS:  /•ENfRGV  CONVERSION/  Ef.rRGY  S TORACE /• f l Y ; ► E E LS/» 
PHOTOVOLtAIC  CELLS/ 'SYS1IMS  ENGJNf EPING 
MINS:  / ARMATURES/  BEARINGS,  IIECT9IC  MOTORS/  INVERTED 
CONVERTERS  IOC  TO  H.  1/  SOI  AR  Arm.* 

A3A  DOE 

ABS:  The  design  Of  a » I, en.nl  eric  gv  «t*vra>n  and  conv.  r ‘-n 

system  I s examined.  Th.  system  se**ves  as  an  into-  f.i  . 
between  a solar  ptw>lov<,  I ta tc  ai  ra>  and  an  ac  load, 
providing  output  w.ivefc.rm  regulation  as  well  as  cne-gy 
storage.  Character i st ic*.  < f th-  system  Include 
magnetic  bearings,  an  Ironies*  arm-ture  motor 
gene.  ator.  and  a tow  C..-.1  flywheel  rotor  An  eco  -*c 
analysts  Is  present «•_!. 


\ 79N76528*  ISSUE  17  PAGE  22*14  CATEGORY  44  RPT» 

SAND - 79*000 1 CliT*:  fY  76  C 04-0789  79/01/00  ISO 

RACES  UNCLASSir  ItO  EX  CUMENT 

UTTL:  Prrcecdings  of  the  Ho. ‘■•hop  on  Mechanical  Storag  o* 
Kind  fnergy 

COUP:  Sand  i a Labs..  A Ibunue-a'-e  . N Mem  AVAIL.  NTIS 

SAP:  MC  AC7/MT  A0 1 

MorK  .hop  held  at  Albuquerque.  N.  Mem..  14  Dec.  t**78 
MAJS:  /‘CO'lf  EPENCES/’thEMGY  SIOPAGf/  VINO  1 ME  If  CR010GY I 
MINS:  / CO.’I'UTER  I xEO  SIW-lifl'N/  ENERGY  CONVERSION/ 

FlVIPfrElS/  MANAGf  Hi  N I S » S T EM  9/  MECHANICAL  INGIf-El  5 IMG/ 
POMER  CONDITIONING.  SYSTEMS  ANALYSIS 
ABA:  DOE 

ABS:  Information  Is  Suiwm-ir  I .*rd  on  |1|  flywheel  lnterf.ee 

and  storage  technology  for  photovoltaic  appllcaticn* 
(2l  a simulation  mode  I for  wind  energy  Systems,  f 3 » 
planned  fY  79  SEPI  lasKs  In  storaoe  and  wind;  I4i 
energy  storage  tectii-ot-.qy  development  to  support  tee 
DOE  wind  energy  program..  (5)  w'no  ene-gy  conversion 
System  storaoe  needs:  16)  energy  conversion  and 
storage:  and  (71  SLA  systems  analysis  results 
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MM  IMNf  lire. uln  lab  M<u  loM  at  lath  latmytun 

niWMIll  (MINGY  STONAGE  AMO  CONVENSION 
SYSTEM  (ON  SOLAN  PHOTOVOLTAIC  APPLICATIONS 

Alan  H M#  )•  18/9  9 p hiunltd  at  tha  ASMc  Ga* 

Turbina  Coni  San  Owgu  Cal>l  12  15  Mac  19/9 
(Contract  EY  /6  C 02  40941 

(COO  4094  31  Coni  /90306  St  A.arl  Nils 

MC  A02/MI  AO  I 

A Im  drag  tow  powcar  m agnatic  traarmg  and  a parmanant 
magical  brushlass  OC  motor  ganaralor  davWupad  uvara  davalopad 
lor  a aataNita  ftyarhaat  Thasa  «4  ba  comburad  arith  a tarraatrial 
Itywhaal  and  control  aiaclronttt  lo  maSa  op  a flywhaal  anargy 
tiwaga  and  convaruon  syslam  lor  usa  m a Hand  atona  tolar 
photovoltaic  rasrdanca  Tachmcal  and  KOnonw  partorinanca 
analyvwt  mcbcala  that  contrary  to  ganaral  thought  a Sywhaat 
tytlarn  mciM  tra  i ornpalitiva  rl  not  tupanor  to  mora  con  van  tonal 
tvtiama  ulrlMing  arthar  peasant  day  or  advantad  banana*  The* 
da  n vac  from  tha  ability  ol  tha  ftywhaal  to  perform  tha  lone  I tun* 
ol  dc  to  ac  inversion  and  optimal  nnpedanta  matctvng  batrvaan 
the  PV  arrays  and  tha  load  m addition  to  providing  anargy  storage 
The  structural  topology  parlor  mane  a data  design  pararnateis 
and  last  measurements  o I the  magnetic  bearing  and  motor 
ganaralor  are  lo  ba  used  as  rvaM  as  the  ttywtieel  and  control 
elec  Homes  A preliminary  dociission  ol  the  economic  aspects  ■* 
also  included  OOf 


C0MP0SI3B-HIM  FLYWHEELS:  SPIN  TESTS.  B.D.  Reedy  Jr 

and  H.K.  Street. 

Sarape  Quarterly,  vcl  10,  no  3,  April  1979,  p.  36-4l. 


Two  com  (loci  It-  rim  flywheels  of  a size  appropriate  fur  use  in  a hybrid  vehtrie 
were  designed.  Karh  design  employed  a different  method'itf  utilizing  Kevlar 
49/rpoiy  bands  to  attarh  the  ran  to  an  aluminum  hub  four  prototype  flywhes-U. 
two  of  earh  design,  have  been  fabricated  and  spin  tested. 


basement  flywheel  STORES  SOLAR  ENERGY 
Susan  Renner-Smith. 


AT  15,000  RPM. 


AN  INTRODUCTION  TO  THE  VARIABLE  INERTIA  FLYWHEEL  (VIF) 
D.  Ullman,  H.  Velkoff. 

Transactions  of  the  ASME 

Journal  of  Applied  Mechanics,  vol  46,  no  1,  March  1979 
p. 186-190. 

A flywheel  tilth  tunable  moment  of  inertia,  combining  I he  /inn  trim*  11/  energy  storage  and 
pun  er  control  is  introdoccJ  Potential  dt  signs  ore  pmenled  and  Ihr  basic  phssnal  gov- 
erning equations  deiebiprd  hiom/r/es  of  the  fl\u  heel  system  pranvring  • tnn.IunT  ungu 
lar  rule,  /rn hunal  load,  and  an  an  derating  automobile  are  pci  tented  I. imitation!  of  and 
potential  fur  future  development  u hit  h become  evident  in  the  eiamples  are  distuned 


MM  116M|  Ganaral  (loctnc  Co  Scharwctady  N Y Corporals 
n«s«4irth  arid  Otvtlupmdfil  0«pt 

NE  Gt  Ml  NATIVE  (LVWHEEl  ENENGY  STONAGE  SYSTEM 

i l l.rslanadai  1 H t dull.ll  D W Jonas  A B PlonS.lt  £ 

Rrcht.r  and  f G Turnbull  19/9  30  p rats 

(Contract  W 7405  ang  481 

(UCRl  13982)  Avail  NTIS  MC  A03/MF  A01 

Tha  currant  stalua  ol  a program  to  davatop  and  avaloata  a 
reganarativa  flywhaal  anargy  storage  system  is  described  Tha 
2**t?"#*  dasryr^d  tor  a balt.ry/llywh.,1  atocl.ic  vahH.lt  ,n 
tha  3000  pound  class 


^P76!78SClenCe'  VDl  213,  "°  kf  °Ctober  W9* 

3etter  then  Batteries?  Flywheels  may  he  - at  least  in 
storing  randor.i  Bursts  of  energy  from  sun  and  wind. 


FLYWHEELS  Fm  ENERGY  STORAGE,  a.  R.  Mi  liner. 

Technology  Review,  vol  82,  no  2,  Novenfrer  1^9, 

Flywheels  nuy  be 
economically  superior 
to  chemical  batteries 
for  storing  energy  in 
solar-  and  vvind- 
P°wer  systems  and 
lor  peak  load  shavine 
on  electric  utility 
systems. 
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NBO  16609#  Lincoln  l»h  ln%i  of  Tech  iMiogton 

FlYWHil  L ENERGY  STORAGE  INTERFACE  UNIT  FOR 
PHOTOVOLTAIC  APPLICATIONS 

A R MiHner  end  R 0 Hey  1979  6 p refs  Presented  at 

the  Inter  society  Energy  Coni  Boston  5 Aug  1979 
(Contract  EV  76  C 0?  40941 

(COO  4094  44  CONE  790003  421  Avail  NTIS 

HC  A02/MF  A01 

The  design  of  a flywheel  energy  sto *mj9  and  converse-, 
system  is  presented  The  system  which  w4l  serve  ss  an  interface 
between  a solar  photovoltaic  array  and  an  ec  load  providing 
output  waveform  regulation  as  well  as  energy  storage  is  evaluated 
Features  of  the  system  include  magnetic  hearings  an  ironless 
armature  motor  generator  and  a low  cost  flywheel  rotor  A 
preliminary  economic  analysis  is  provided  DOE 


A 80  12166  Flywheels  for  energy  storage  A R Millrwr 

(MIT.  Lemngtnn.  Mass  ) Technotnqy  /7ev#ew  vnl  82.  Nov  1979.  p 
3?  40  8 refs 

Flywheels  are  considered  as  an  economical  means  of  storing 
energy  generated  by  solar  and  wind  power  systems  and  electric 
utilities  when  demand  is  low  until  the  demand  is  high  The  structural 
failure  modes  of  flywheel  materials  are  examined,  noting  the 
favorable  characteristics  of  anisotropic  wound  fiber  or  fiber  com 
posite  construction,  and  estimates  of  rotor  we  on  the  order  of  one 
Inn  for  domestic  applications  (40  kWh  storage  capacity!  are 
presented  Magnetic  bearings  are  proposed  as  means  of  eliminating 
rotor  drag  in  a vacuum  environment  while  drawing  only  a small 
current  and  being  capable  of  operating  for  at  least  20  to  30  years 
The  design  of  motor  generators  to  convert  electrical  energy  to 
mechanical  energy  and  back  agsm  if  examined,  and  brushless 
magnetic  motor  generators  are  discussed  Cost  comparisons  show 
that  flywheel  storage  could  be  cost  competitive  with  battery  systems 
rwer  a 20  year  lifetime  A L W 


FLYWHEEL  CUTS  BUS  FUEL  USE  50X.  Irwin  Stambler. 

Industrial  Research/Development,  October,  1979 
p.  62-64. 


*7*  IIWU  Mmi  Uor,  U^rmora  Laar'enre  lwmi 

fo*  FirwHKi  cwinot 

8 M.Hon  and  8 W Kuhn  5 Jan  1979  330  p 

(Contract  W 7405  eng  481 

IUCHI  526371  Avar!  NTIS  MC  A15/MF  A01 

Mty  hv*  <0  tha  ««vVJ 

"la.atur.  thrown  0«.mba.  1977  p.«r«m,-i 

c«at«na  that  *»cnb.  «vw*wel  deMgn,  proper .«  .nd  mat.,,*, 

**  aircraft  and  .pacac-aft  Th.  canon, 
Mrfactrv.lv  Otoupad  according  to  tha  .ub^rt,  manfonad  .bova 

^ ,U"W'  ,nd  »»  <*•'•  A"  ••ohah.tcat  indai  of 
pratt.nt.rl  Ft  a*fl  ..  , l*„ng  o»  A 

*" -I-*—** 8N|8a^.HlZ2 

” ,*po',,d  oot 


COMPOSITE-RIM  FLYWHEELS*  SPIN  TESTS  r n o 

and  H.  K.  Strret  ' E*  °*  ReedY»  Jr- 


SWt  Quarterly,  v.lo,  Apr.  ,97,.  p.J6. 

ts.rxr,:;!sa  - : 

"U"  hub.  Four  prototype  flyvhr.U  two  of 
d"'9n'  »«"  f-N-ICed  and  , „„ 


N78  119604  National  Tarhnrcal  Intermeiajn  Wt  SpnngF.eid 

”5i?NTM70J^IUoC.V0*',0r  rirWH"L*  CITATIONt 

P">r~  "-P-l  1994 

Guy  r Hab*rcom  Jr  Sap  1978  263  p Suner.ed.. 

^S%SS7$7°0MJ  "T,S/PS  76/076'  ^'VPWS/743 

NtlS/PS  77/0682  NTIS/ AS  76/0767 
NTIS/PS  75/743  NTIS/AS  7S/070I  Avail  NTI<; 

MC  S78  00/MF  *26  00  CSCl  131  N S 

Th.  rtec.gn  and  vaned  appf. canon,  of  fty-haal,  »nd  raechon 
"2  a . Such  rhvarvf*.l  appftcahona 

.labHoatton  ,urfar.  vatuct.  p.opolMon  an..,,  rlavva, 

and  .nartral  or  Inchon  aralrl.ng  ra.aaad  Th«  updated 

brfrf|og..pn,  rontarnc  758  abitract*  74  ol  «hvh  ara 
to  the  previous  edmon  GRA 
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A7920852  CompouU  malarial  flywhaalt  tor  •n*'»y  *tt>' 

ra-  on  — WK*y  unraly  *¥»•*"*  •*  J £ 

li icily  Ganaratmg  Board.  Rawaich  labu.a.«*.  Ltrfhrth.^  Su. 
lev  Enolaidl  In  Selective  application  ol  mala.ial,  to.  pioduct,  end 

„«,yY  £,TXy  H"1  laTa  iA/^TOBOl  07  231 

Engmaarms.  19/8.  p 846  855  12  «H 

The  papei  euettn  I he  im  ol  compoute  metenel  llywheali  lot 
„„  iceie  slo.ag.  ol  .toc...c..y  To  ech.eve  ovelu.  tlo.^  ol  about 
10  MWh.  log*  comooMle  male. , el  compuiwn.,  "e«l  to  be  «*> 
struct  ad  and  coppoii.nl.  end  enolleiy  «iu.pm«il  ' 

pact  puwv.  bom  the  Hywhaals.  In  petliculei.  the  a»ts  ol  thn 
method  ol  sto.ag.  eie  un.cnle.bl  m o.d«  to  neluet.  the 
ecpeci  ol  com, mote  Hywheelc  A airve  lot  ocelol  ene.«y  crnied 
flywheel  mecc  ic  pi«««.«l  lot  dM 

eaten /epoxy,  glass/apo.y  (a*  with  eboot  60  *ol%  hb«l  and  .eel 
Anothe.  cum.  to,  tvnuon/tamvn  tafgu*  piop«.«  ol  undine 
unul  convoo.ee.  with  tbo.  t 60  »ol%  14*.  « »-»>  Both  e led.ellv 
,h,„  hoop  woo.nl  "m  .ode  ol  abgnwl  U-e  moontbl  m . ev«ep  . 
Uueh  oo..l.^.etnn.  lo.  compopt.  Uywbaal  o>n«.uctn»n  ar.  dn 

cueeed 


ABA. 

ABS: 


A 79  20853  Currant  itelui  ol  compoeite  flywheel  develop 

ment  H H Tole.nl  (Cehloneie.  Unwe.eity.  Lwe.moie.  Cel. 1 1 In 
Selective  application  ol  meienele  lor  piodoclc  ernl  eneigy  Proceed 
mge  ol  the  Twenty  lln.d  National  Sympociom  end  inhibition.  Ane 
heim.  Celil..  Mey  24  1978  |A79  20801  07  231  A/uee.  Cell  I . 

Society  lor  the  Adaaneatntnt  ol  Metenel  end  Proceee  Engineering. 
1978.  p 856876  24  ieli  Conti ect  No  W 7406eng  48 

The  pepei  eorveye  the  iecei.1  developments  in  the  eppl.cetnine 
ol  litter  compowte  meter. eie  to  flywheel  energy  etorege  eyeteme  The 
impect  ol  iheee  meienele  on  flywheel  energy  etoiege  te  diecueeed  in 
leletioi.  lo  transportation  eyeteme.  epee.  I nelly  the  pet  foi  mence  re 
iiu.icmet.le  einl  .he  elfect  ol  yyetem  conetieinte  on  the  ultimate 
effect ivenete  ol  tl*  cm.voe.te  tolore  Geneiel  flywheel  deeign  con 
cepte  eie  diecoeecd  in  light  ol  ecveiel  peitoimeine  entene  end  the 
inheient  ilecign  einl  metenel  liimletione.  11  nlrnl. ng  tln.ee  ellecting 
II-I  let  Mill  V ernl  life  Specific  compoeite  tolore  the!  hevv  been  built  end 
leelnl  eie  diecueeed  in  teimr  ol  then  demonetieted  peilormei.ee  end 
eie  eeeeeeed  loi  then  potent  .el  Alyl,  tecent  ymiranenl  sponsored 
reeeeich  end  developme.it  progreme  eie  briefly  reviewed,  and  lecom 
mendetione  ere  mede  lor  lutuie  woiV  (Aothorl 
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UTTL.  A variable  inertia  flyw.  eel  a‘-  an  energy  stergyo 
system  TlSP:  Pn.D  Thesis 
AUTH  A/OLLI.-AN.  D.  G. 

CORP  Ohio  State  Un 1 v . . Columbus.  SAP  Avail:  Untv. 

Microfilms  OiUc-r  hi.  711239b 


KINEI1C  ENERGf/  VAiflAlllilTY 

Dissert.  Abstr. 

A variable  Inertia  lly.iicel  ivlfi  system  was  dostr-ted 
ona  fabricated  to  verify  theorctlc/.l  predictions  1 
to  evaluate  the  ha  ic  rr-eratir.j  crtarac terlstlcs  of  1 > t 
concept.  A fully  control  labia  VIE  full  control  0.0 
the  moment  of  inert  td  irrespective  of  the  VIF  state. 

Is  not  practical  a.  the  efficiency  obtained  can  l.  no 
better  tnan  a fixed  inertia  flywheel  with  an 
Infinitely  variable-  ratio  transmission.  However,  a vlf 
with  a fixed  power  recirculation  results  In  a tiywnecl 
with  a unique  torquo/aiirjular  rale  c narac  t cr  I st  1 C l 
VJF  can  theorcl  leal  I y t.o  fort  ..<1  .an  that  the  to»  c,..- 
1s  related  to  any  tunction  of  angular  rate. 


N7SS0SM#  Engww  Matra  v— -y  .Fiance.  Automatamo 
Oapt 

STUDY  OF  SYSTEM  IMI  UCATIONS  OF  HIGH  SPEED 
FLYWHEELS  AS  ENERGY  STORAGE  DEVICES  ON  SATEL 
Ur*S.  VOLUME  1 Final  Rap  art 

H Ugh*  Ngoy*n  and  Franco*  Mar.au  Oct  1S7S  6S  p rail 
2 Vo I 

(Contract  ESA  32S1/77/NL  AK> 

(Rapt  30/ 102b  Vol  t . ESA  CfKPl  1188  Vol  t I Avan  NTIS 
HC  A04/MF  AOI 

Tha  laa>4>4ny  ol  mlagratad  anorgy  atoraga  and  atutuda 
control  ayaiama  oaang  high  apood  SytaRaaN  a damonabalad  Tha 
impact  ol  magnohe  boanng  lachnologMi  on  Ihoaa  Itywneal 
applicahona  ta  aaaasaad  Tha  Rywhaal  daa <gna  to.  diffa.am  mum. 
obprct.vaa  ara  bnally  reviewed  to  ewabtah  tha  lava!  ol  lachnology 
raqouad  In  particular  powar  and  atutuda  control  tub  ayaiama 
ara  avaluatad  to  charactorua  thaw  functional  . mar  action  Fropoaad 
whaal  array*  ara  praaantad  and  conpatad  to  aNarnatrva 
atactrochanycal  ayaiama  That*  companaona  mtScala  that  m torm* 
ol  maaa  volumo  and  lahabdity  flywhaalt  lo.  aatatht*  application* 
v*  prvtarabtv  Tha  concao  dangn  aynfhaai*  ol  tti*  integrated 
anargy  atoraga  and  attitude  control  ayatam  concapt  a praaantad 
*a  wall  a*  tha  lachnacat  indaaet  Author  IESAI 


N*c  y 1923#  Oklahoma  Umv  Norman  School  ol  Aaroapoc* 

W HI  RUN o"r E 8 PON  SE  A ND # ST ARILI T V OF  FUJUBLY 
MOUNTED  RING  TYPE  FLYWHEEL  SYSTEMS 

7 l C Chon  and  C W Bad  Nov  1978  122  p .ah 

(Contract  EY  76  C 04  07891  NTIS 

ISANO  78  7073  OU  AMNE-7B  SI 

HC  A06/MF  AOI  . ...mead  F.a* 

Rim  typ*  compoait*  i.'.i.anal  l\ ujhaah  a<*  * 
whiilinu  Viability  and  lo-cad  wh.  Ung  ara  evammod  tor  that* 
71  VyVram.  to  tha  t.ra  W-ding  analyva  p.*^ 

Practical  way.  10  vrch  cMtcM  ■ •« 

ERacla  ol  m.t..al  -ampmg  on  Ih.  atabdn,  ol  tha  »y»^ 

«f« 
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Flywheel  energy  storage  system  for  JT-60  toroidal 
t iplrt  col  I 

A/KlSHINOTO.  H..  U/SHI'ADA.  R. ; C/TAMURA.  S.: 

D/ITOH.  S-.  E/SAWADA.  T /T  AKAI.O . H.  : G/F  URUSAWA . 

T..  H/K1MURA.  K.  PAA:  C/I  Japan  Atomic  Energy 
Research  Institute.  Tokal . Japan);  H/ITokyo  .hlbaura 
Electric  Co..  Ltd..  Yokohama.  Japan) 

In  Energy  '78;  Annual  Conlerrnro  Tuls.i.  Ok  In..  April 
16-t8.  197H.  Record  of  Conference  Papers.  ( A79*  16726 
04-44;  New  York.  Institute  of  Electrical  and 
Electronics  Engineers.  Inc..  1978.  D 11-15. 

/•ENERGY  STORAGE/TLYWMtELS/'HIGM  FIELD  MAGNETS/* 
MAGNET  COILS/*PLASMA  CONTROL/'TOROIDAL  plasma. 

/ CONTROLLED  FUSION/  ELECTRIC  POkEP  SUPPLIES/  ENERGY 
TECHNOLOGY/  OPTIMIZATION/  REACTOR  DESIGN/  SYSTEMS 
ENC INEERINC 
C.  J. 

For  plasma  conf  I neirci.t  In  largj  fusion  devices,  a 
magnetic  field  of  several  teslas  Is  necessary.  The 
largo  pulsed  power  supply  requirement  can  Oe  mr t with 
a f I yvjhee  I energy  storatie  system.  Tnls  paper  presents 
a detailed  Invest luat Ion  of  the  flywheel  energy 
storage  system  for  the  JT-60  toro'dal  field  co : 1 baser! 
on  parameter  studies  with  regard  to  the  following;  (11 
optimum  hybrid  system  of  M-G  (motor -generator  I 
flywheel  set  and  electric  poser  from  the  commercial 
power  line.  (2)  preliminary  design  comparison  between 
the  vertical  shaft  waterwheel  type  low  speed  M-G  set 
and  hortrontal  high  sperd  M-G  set:  and  (3)  optimum 
choice  of  design  parameters  In  the  cast  of  a vertical 
shaft  waterwheel  type  low  speed  M-G  set 
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ITL:  Stationary  Flywheel  energy  stOraar  SvMrm  ccn 
AUTH:  A/ZWERENZ.  W. ; B/SCHAUPERGER.  M 

CORP  MnschlnenFaLr Ik  Auosburg- Nuernberg  A G..  Munich  (West 
Germany).  AVAIL  NT  I S 

VAJS:  /'ELECT  ROME  CHAN  I CAL  DC  V I CES/ • ENERGY  CONVERS  ION/ • ENF  Rr.Y 
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Evaluated  physical  properties  data  for  materials  used 
in  energy  storage  systems 

A/HAMPEL.  V £.;  B/GEVANTMAN.  L.  M.  PAA  ft/|NnS 
Washington.  O.C.)  B/IN0S. 

*v]!.f°w?!e  Un,w  - «-'Yermore.  Lawrence  Livermore  Lab. 
AVAIL  NT  IS  SAP  HC  AU2/MF  A0| 

« ,h*“  *th  ,n,*rn-  CO0ATA  Conf..  Palermo. 
Italy.  22-25  May  1978 

/•ENERGY  STORAGE / 'MATE R I ALS  TESTS/ ‘PHYSICAL  Pr0PCRTIES 

/ COST  EFFECTIVENESS/  DECISION  MAKING/  ELECTRIC 
BATTERIES/  EVALUATION/  FLYWHEELS/  HEAT  STORAGE 
DOE 

The  Lawrence  Livermore  laboratory  under  contract  to 
the  Olvlslon  of  Energy  Storage  Systems  of  the  U.S. 
Department  of  Energy  ( DOE/STOR • . Identifies  materials, 
and  propert les  required  for  batteries,  flywheels  and 
for  thermal  or  chemical  systems.  The  users  of  th--s«» 
data  set  the  priorities  for  evaluation.  Requests  are 
forwarded  to  the  Office  of  Standard  Reference  Data  of 
the  National  Bureau  of  Standards  (NBS/0SRDI  when 
selects  and  engages  other  sources  of  enoertlse.  In 
addition.  0SRD  manages  and  monitors  the  output  of  data 
evaluations  prior  to  their  being  published  as  ra-t  of 
the  NSRD/NBS  series,  anti  prior  to  their  being  stored 
on  a PDP-11/70  ml nl -computer  for  subsequent  asse- s 
through  the  Integrated  Information  System  at  LLL 
Administrators  of  00E/ST0R.  researchers,  engineers  and 
DOE  contractors  can  thus  assess  the  physical 
properties  in  a selective,  concise,  and  up-to-date 
manner  on  demand  Over  the  ARPAnet  and  by  telephone 
dial-up  from  remote  terminals  nationwide. 


UCBl581772  C0NfU78UJ46r4Gt  CNT*  • #PT*: 

4VAtl°NT|'s  Unsip:'  HCVA0?JSr  A0|La"r*°C*  1 ' lab. 
IroZ'IJ*  ,n,°r"  E*Ch""~  ^nf..  Luray.  V.  . 

: Rotating  5;^ce/-Ee^'eees/troject  planning/- 

: STPUC TUR ALICES IGNS/  lAW,N4TE^  PR^tCT  MANagemln,/ 

dons  My.  f Ibe^col^os!  te  ft  y wh^eT^b  °"  ,ner°v 

laminated  disk  cont^t  I*  WsJla 
ODtlmMlng  Ine  fly-hoc  I energy 
OW  volume,  low  weight  . maruMctirioTlt  v 'T"  *° 

'*  r?°°rtWO-  Program  planning  areat ~ od.T' * *conom* 
manufacturing  0f  ?,  ,nclkding  the 

hub  attachment  are  discussed  * ' " 
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UTIL  A status  of  the  'Alpha  ply'  composite  flywheel  concept 

de.e lopnent 

AUTH:  A/IUSTENADER.  £ l ; B/7GR/1.  E.  S.  PAA  B/|Uner«l 

Electric  Co.,  Fairfield.  Conn . I 

In  Selective  application  of  materials  for  products 
and  energy.  Proceedings  of  the  Twenty - tn i rd  National 
Symposium  and  Exhibition,  Anaheim  Calif.,  May  2-4. 
1978  IA79-208GI  07-231  Azusa.  Calif  . Society  for  the 

Advancement  of  Material  and  Process  Engineering.  1978. 
p 712-727. 

MAJS:  /•COMPOSITE  ST RUC tURES/  ’ F AI LUPE  AN A l YS I S/ * f L Y WHE  t LS/ * 

glass  mber  reinforced  plast ics/*kevia«  i trademark)/* 

STRUCTURAL  DESIGN 

mins  / ENERGY  STORAGt/  flUER  ORIENTaT  10'./  FINITE  ElEL’ENI 
METHOD/  GRAI-HIIE/  LOW  DENSITY  MATERIALS/  Ell  CHAN  1 CAL 
PROPERTIES/  PERFORMANCE  PREDICTION 

ABA:  M l . 

ABS  The  development  of  the  pseudo  - 1 sot roplc  flywheel 

concept  'Alpha-ply'  is  discussed  Analytic  and 
experimental  results  are  presented,  and  the 
f I nl t e - e I ement  evaluation  of  the  concept  Is  oescrioed 
The  construction  of  the  low-cost  reliable  and 
modorat e - energy  - dens i l y flywheel  (potential  energy 
density  as  high  as  30  Wh/lbl  consists  of  a layup  of 
composite  glass  material  Into  a uniform  thickness 
disk.  Reasons  for  the  fai  lure  of  tre  first  30*m  od 
E-glass/Kev lar-wrappeJ  alpha  2 wheel  are  suggested 

^ 7VA34I39  ISSUE  13  PAGE  242*  CATEGORY  44 
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UTTL.  Energy  storage  by  flywheels  - A new  flywheel  concept 
AUTH  A/VANCE.  J.  M.;  B,  HOI T/CLAW . E.  H.;  C/SCHNEIOER.  R. 

T.  PAA:  C/( F lor  lea.  University.  Gainesville.  Fla.) 

In:  Alternative  energy  sources;  Proceedings  of  the 
Miami  Internal lonal  Conference.  Miami  Beach,  fla., 
DecemOer  5-7.  1977  Volume  9.  I A79  34131  13-441 
Washington.  O.C..  Hemltpnere  Publishing  Corp..  1978. 
p.  4057-4077. 

ABA : ( Author ) 

ABS:  A f leiible.  toroidal  flywheel  design  is  oescrioed 

This  flywheel  Is  constructed  from  synthetic  fibers 
which  are  not  laminated  The  flexible  configuration  is 
expected  to  minimize  synchronous  vloratton.  and 
experimental  results  verify  that  the  flywheel  tends  to 
be  self  balancing.  The  main  advantages  arc  safety  ana 
economy.  The  flywheel  will  not  explode  or  disintegrate 
without  prior  warnlnq.  It  Is  also  simple  and 
Inexpensive  to  manuf  act  ure . Tfx.se  factors  seem  to 
point  toward  flywheel  use  as  a small  scale  device  As 
such.  It  could  be  used  as  a storage  unit  for 
Individual  households  to  yield  energy  when  brown-cut 
conditions  occur.  It  mlgnt  also  ca  used  as  a source  cf 
emergency  pewrer  . Due  to  InhC'-ent  mechanical 
simplicity,  the  flywheel  is  a reliaol*  storage  System. 
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DOCUMENT 

UTTL:  Current  status  of  Cumpost te  flywheel  development 

AUTH:  A TOIAND.  R.  M.  PAA  A/ ( Ca I 1 f orn I a . University. 

I i vernore.  Ca 1 1 f . I 

In:  Selective  application  of  materials  for  products 
and  energy;  Proceedings  of  the  Twenty- third  National 
Symposium  and  Exhibition.  Anaheim.  Calif..  Pay  2-4. 
1978.  IA79-20S01  07-231  Azusa.  Calif..  Society  for  the 
Advancement  of  Material  and  Process  Engineer  mo  1978 
p 856  876. 

MAJS:  /-composite  structlres /* ENERGY  storage/  fiber 
COMPOSITES/ -FLYWHEELS/  - TECHNOLOGY  ASSc  sS.OtNT  / * 
TRANSPORTATION  ENERGY 

MINS:  / GOVERNMENT/!  ,0USTRY  RELATIONS/  RESEARCH  AND 
DEVELOPMENT/  STRUCTURAL  design 

ABA : ( Author ) 

ABS;  The  paper  surveys  the  recent  developments  in  the 

applications  of  fiber  composite  materials  to  flywheel 
energy  storage  systems  The  impact  of  these  irctonals 
on  flywheel  energy  stor.ige  is  discussed  in  relation  to 
transportation  systems,  specifically  the  performance 
requirements  and  the  effect  of  system  contfomU  on 
the  ultimate  effectiveness  of  the  composite  rot.-rs. 
General  flywheel  design  concepts  arc  discussed  In 
light  of  several  performance  Criteria  and  trie  lnrer«nt 
design  and  material  limitations.  Including  those 
effecting  reliability  and  life.  Specific  Composite 
rotors  that  have  been  built  and  tested  are  discussed 
in  terms  of  their  demonstrated  performance  and  are 
assessed  for  their  potential.  Also,  recent 
gover  nment -sponsored  research  and  cie.e  lepnvnt  programs 
are  briefly  reviewed,  and  raconurendat Ions  are  made  for 
future  work. 


MR#  IMI2#  CUIorrwa  Urm  Lryarmor.  Lawram.*  Lwatmor. 
lit 

LAMINATE O DIM  FLYWHEEL  PROGRAM 

fcckme  G Sion.  24  Oc.  1878  a p r.N  P,w»w«,  m. 
Inform  fiih.no.  Conf  Le/ay  V.  24  0c«  187* 

(Contract  W 7405  .ng  4*1 

IUCRL  SI772.  CONF  781048  41  AvM  NTIS 

HC  A02/MF  A01 

A program  to  .tovUop  th.  Iwchnulog,  lor  twgh  an*,,  rtonarty 
compote,  mywftort*  basad  on  in.  Iam.nai.j  (XU  concern 
“ 4.icrXr.(i  Progrnu  toward  optimizing  ih.  Hywhaal  .na.gy 
•yaiam  with  'npKI  to  low  voium.  low  avw^rt  manofacioratxlity 
and  atonomy  « imiorM  Program  piaimng  . ...  mdodmg  th. 
manulactu.ing  «>«  '•«  moam  AywhMla  an-  <to.mop.ng  • hub 
•IIKhmtni  in  (liwuiMd  A & H 
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Study  O*  system  implications  of  high  :p:ed  fly.ncols 
AS  energy  storage  dev  I r.  s on  satellites.  volume  2 
A 'NGUYEN.  H N.:  B/I-AI  AU.  F 
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Dent  I AVAIL.  NT  IS  ’ AP  HC  A12/OF  .VJ1 
/ENERGY  STORAGE / *F  E AS I ! IllTV  ANALYSE S/’llfklllt L5/* 

SAtrillTE  ATI  1 TUCiE  CON  I POL  re 

/ AN  1 I F R I C T ION  BEARING'.  COMMLiN  ICA  I I ON  -ATElllltS/ 

CP*.  T ESTIMATES/  ElfCIPOCHEMI  CA|  CELLS/  MAGNETIC 
SUSPENSION/  SYSTEMS  CP--  • AT  IB1  L!  Ty 
Author  I ESA | 

The  feasibility  o»  integrated  me  -.  y ■ t ->ra  - and 
attitude  control  sy  to- . using  h.gr  tpeed  flywheel* 
demons  t rated,  the  Impart  m rragretlc  h?.trlng 
technologies  on  thr.n  I lyv'eel  application  ts 
assessed.  The  flywheel  designs  for  different  rrfston 
ot'lectlvcs  arc  briefly  reviewed  at  the  ie\d  °f 
technology  rcautred.  In  pjitirula  . pi  or  and  a t I fide 
control  sub-sysf cn*.  .ire  evaluated  to  rharacteri.e 
their  functional  Inter  ,v  t lc*n  • ropc.se  d wheel  arrays 
are  presented  and  co*i*f..i' ed  to  alterntl.t 
electrochemical  systems  Those  cur  par l sons  Indicate 
that  In  terms  of  mass,  volume,  and  reliability 
flywheels  for  satellite  applications  are  Preferable. 
This  report  exists  as  t»o  volwes  Volume  I contains 
the  concise  design  synfesls  of  the  integrated  Energy 
Storage  and  Attitude  Control  System  concept  \o  ume  2 
contains  the  technical  appendixes 
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UTTL:  evaluation  of  a f lywher I - powered  shuttle  car  TiSP 
Final  Technical  Report  as  of  25  Auq.  1R7B 

AUTH:  A/BOUCHERON.  P H . . B/CAIn.  D E . C/RUBFNSTt In  A 

S. 

CORP:  General  Electric  Ch.,  Schenectady,  n.  y AVAIt  gTjs 

SAP;  lie  A15/MF  A0 1 

MAJS:  /‘ENERGY  STORAGE  / *1  l VIYHI  ELS/  'MINES  I EXCA  . AT  IONS  ),  • 
SURFACE  VEHICLES 

MINS:  / ENEI.CY  TPANSrER/  FEASIBILITY  ANALYSIS/  MECHANICAL 
ENr  INf  ER 1 NG/  OPERATION1.  RESEARCH 

A3A:  DOC 

ABS;  The  practical  application  of  ‘ • y w^cel - stored  enei  r, 
devices  to  'hut  tie  cars  In  u.-rV  r-around  cr.al  mlnnir.- 
was  evaluatrd  a lung  with  practical  methods  of 
cha'glng,  recovery,  aud  transmitting  I ly.ivrl  rn  rc. 
so  a . to  provide  power  for  the  necessary  funct'O-is  * 
a shuttle  car.  The  genera I conclusions  Indicate  ft  .» 
the  mine  mission  rrgu I r emenf s can  te  fulfilled  with  a 
flywheel  energy  storage  system  which  can  be  desl  ;» « ' 
within  the  present  st a t c-of • t he -*r t . that  a flyw  cl 
system  can  yield  sufficient  economic  benefits  to 
warrant  a mine  dfix  nstrat ion . and  trat  there  Is 
promise  of  -afoty  I nprovement s due  to  elimination  of 
the  trailing  cable  presently  used.  In  addition,  it  Is 
Indicated  that  specific  operation  problems  associated 
with  a f I ywhee 1 - powered  vehicle.  I ixe  emergency 
movemeot  of  the  vehicle  and  transmission  of  enrr  iy 
from  *he  wayside  to  thn  vehicle,  can  be  sal  1 sf  ac  tor  i I y 
solved 
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UTTL:  For  The  latest  In  energy  storage,  try  the  flywhrel 
AUTH  A/fHANG.  G.  C.;  8 HIRMHFELD  F PAA  A.(E"D*.  Dlw. 

Cf  Cneray  Storare  S/.lems  w«t'  h Ingt  an . O.C  I 
A’oohanical  Engineering,  vc. • . 'HO  fob.  197b.  p 38-45. 
MAJS:  / PPAKING/  COMOOSI IE  MATERIALS/  ENERGY  SIORAGE/* 
FLYWHEEIS 

MINS;  / A'JTOMOCI  I ES/  ENERGY  ( OHSER  Jt  T I CM/  ENGINE  DE  KM/ 
FLUX  DENSITY/  tlFE  I DOR/ 3 1 1 1 ! > J / ROUND  I RIP 
TRA.IECTORIES/  SPIN  REDUCTION 
ABA  D W W 

ABS;  Crrp<  si  tc  m.itcrlals  havr  nadn  possible  the 

construction  of  flywheels  of  light  weight  ami  high 
durability.  Applications  of  the  flywheel  tcchniuue  of 
energy  storage  arc  discussed  with  reference  to 
automotive  use.  Energy  otherwise  dissipated  during 
braving  is  stored  by  a flywheel  to  be  used  a;;.rln 
during  acceleration  | re- crural t ve  braVrngl.  Various 
flywheel  configurations  are  evaluated  *n  terns  of 
C'norgy  density,  round  trip  efficiency.  lifetime-  In 
years,  and  fixed  spinning  losses  I stored  energy!. 


NT*  JOtIM  Engma  Mxr.a  Vahry  <f,ancal  Automatnma 
Dwpl 

STUDY  OF  SVSTIM  IMPLICATIONS  OF  MION  SFFfO 
FLYWHEELS  AS  ENENOV  STORAGE  OfVICf S ON  SATll 
UTSS.  VOLUMC  2 

H Nghw  Nguyan  and  Francon  Mm  Oet  1S78  262  p rat* 

2 vm 

I Contract  ESA  3261/77/NL  AKI 

IRapt  30/1020  Voi  2 ESA  CftlFi  llM  Voi  21  Avar!  NTIS 
MC  A12/MF  A01 

Tha  VatMit)  of  mtagratad  anargy  ttoraga  and  include 
control  lyitemi  ua nj  twgh  WMd  hywheeti  n damonatratad  Tha 
impact  of  m agnatic  baarmg  tachroloyei  on  that#  Rywheei 
apptrcatmn.  * mailed  Tha  ftywhaal  dewgm  lor  drfWit  mwawn 
obyactnma  ara  brwlty  nvwmd  at  tha  laval  of  technology  required 
In  panic  (Aar  powti  and  attituda  control  tub  lytlani  ...  evaluated 
to  characterrre  than  functional  mlaraction  Prop oiad  wham  arrays 
ara  praaamad  and  comparad  to  attaratrva  electrochemical  lyitemi 
Thaxa  companion*  indurate  that  m tarma  of  >naei  vohrma  and 
rahatblriy  ffywhaaii  for  MtaHaa  twhcmt<or»  ara  prafarahta  Thw 
raport  axrit*  a*  two  vohrma*  Vohrma  i contam*  tha  coneiaa 
dawgn  tyruhawa  of  tha  Intagratad  Fnargy  Storaga  and  Attttuda 
Control  Syitam  concapt  VoKrma  2 contam*  tha  tachnwal 
•Opmvhxai  Author  IESAI 
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ukciass:med  document 

SuDC.-seOc-S  NTIS/PS -77/0882:  NT  1 S/PS  • 76/0767  . 

NT IS, PS -75/ 743;  NTIS/PS  75/070 
UTTL:  Di'biqn  and  app  I t cat  ions  of  I Wuhecls  Citations  from 
the  NTIS  data  case  Tl'.P:  Progrtss  Report.  1964  • 

Aug  1978 

AUTH  A/HA8ERC0M.  G.  E..  JR 

CORP  National  Tecrinlcal  Inf o< mat  Ion  Sc-vlce.  Springfield. 

Va  AVAIL. Nils  SAP  MC  S2B.C0/MF  $?8O0 

MAJS  /•B!BLIGGRAPnIES/*f  IVWilf  ELS/*RCACI  ION  hMEEiS 
MINS:  / ENERGY  STORAGE/  RAIl  IRANSPORTAT IuN/  SATl LL I IE 
ATTITUDE  CONTROL/  WlNGPONER  UTILIZATION 
ABA:  ORA 

ABS:  The*  design  and  varied  .n  p I I cat  l ons  of  tlywli'.-els  and 

reaction  wheels  are  investigated  Sudi  diver«»iflod 
applications  as  satellite  stabilization.  Surface 
vehicle  propulsion,  energy  transfer  devices,  and 
Inertial  or  friction  welding  are  reviewed.  This 
updated  bibliography  contains  258  abstracts.  74  of 
which  are  new  entries  to  the  previous  edition 


WO  12887#  Oklahoma  Umv  Norman  School  of  Amoapaca 
Macharwcal  and  Nuctoar  ingmeeimg 

Rf  MARCH  ON  THf  DYNAMICS  OS  SANO  SUPPORT!  O 
FlVWHfEl  SYSTEMS  >n»  Raw  an 

C W Ran  C A Kocay  T L Chan  and  J P Boat*  No* 
1978  SI  p lafs 
I Contract  EV  76  C 04-07891 
I SANO  78  70741  Avari  NTIS  HC  A04/MF  A01 

Analytical  raaaarch  a iapon*d  ralaimg  to  vanoua  aapacta  of 
tha  dynamics  of  band  supported  compoarta  material  nm  Rywhool 
anargy  storage  systems  tor  application  m hybrid  aulomolivi 
/afire  los  A paramalnc  uudy  a earned  ou)  lor  free  whvtmg  of  a 
RytaNaaf  aystam  w ah  a fly w>  heal  ahaft  aupportad  by  baa 
beermge  lyptcal  of  a daee  of  conhgurebon*  contemplated  m 
vehicular  apphealron  aa  dwtmguiehed  horn  R and  0 apm  lean 
It  a ahowm  that  tor  a ande  range  of  combnawna  of  Iwrb  location 
and  bearing  and  that!  stiffnesses  H a possible  to  avow I having 
any  potentially  dengeroue  forward  precaution  cacal  tpaadt 
throughout  the  dewed  operating  range  of  6 000  to  32  000  rpm 
Nonlinear  analyse*  are  preeented  to  describe  tha  behevnr  ol 
•ha  bands  m both  tha  trenaietionel  and  lilting  modes  The  pnmsrdy 
softening  behavior  a gaomaincaSy  mducad  and  can  lead  to 
bucklmg  at  relatively  smaM  amplitudes  The  band  behaviors  are 
approauneted  by  polynomial  aapanarona  and  applied  K>  analyse* 
of  the  steady  stela  forced  whwhng  raaponaa  An  analysa  a 
presented  for  the  behavior  of  a rmg  type  contammant  system 


\f 

UTTL  : 

CCRP . 

MAJS: 

MINS 

ABA: 

ABS: 


7BN335G0*  ISSUE  24  PAGE  3237 
ALO*  4 1/1  CNTa  EV-76-C-04  0789 
UNCLASSIf I ED  OOCUMrNT 


Category  44  rpi*. 

7b / 04 / 0 j | SI  PAGES 


utuefy  of  heat  engine/ f I ywheo I Hybrid  propulsion 
configuration  wttn  electrical  transmission  system, 
pho -e  t TLSP;  final  Ri por t 

A i Research  Mfg.  Co  . Torrance.  Calif  Avail  Nils 

SAP  hC  AoU/MF  AOI 

/ • fUT'TriObl  IE  ENGINES/*  ENERGY  Pni|CY/-Fl'ibHEEl  ./‘FUEL 
CONSUMPTION  ' 

/ ENfRGY  LONSERVATIUN/  ENERGY  CONVERSION  EffiCIENCV/ 

energy  technology 

ENA 


K’i-chantcal  and  electronic  options  for  the  ysten.  were 
evaluated  in  a five  pas  eng.  r fa.ntl/  tcd.th  and  ..vie 
rauftO  according  to  cost,  weight,  ano  tuel  etoiv-my 
The  primary  use  of  this  transmission  system  is  to 
augment  the  heat  engine  with  energy  f i . n the  flywheel 
In  such  a manner  as  to  level  engine  leads  and  i.  prove 
ttu  overall  vehicle  off.cler.cy.  The  benefits  of  using 
this  System  are  as  follows:  (1|  p-ovitics  fu-.-l  economy, 
whim  is  iioth tamable  with  conventional  pi  .,,ui  . i«.„ 
arrangements.  t 2 » act  o l<  rat  I on  and  Oacsiny  poi  f.  . r.mcc 
sane  as  provided  by  l.u  ..e  V 8 engirc.  | J j ot*  I Vbb 
feooial  emission  stand  m Js:  |4j  reduces  dlicct 
operating  cost  for  the  consumer,  and  iSl  f educes  heat 
engine  slAe  The  hybrid’s  fuul  cor. sump t ion  if  n 5 
n;g.  conpaied  to  IS  mpy  projected  for  a conventional 
/chicle.  This  represents  a 263/  Improvement  in  fuel 
economy  The  hybrid  also  provides  a 40  . savings  in 
dire-ct  operating  cost 


irwory  win  an  snarysr*  or  rmg  rosponso  ip  a concanusiod  load 
of  half  ama  wavotorm  N a shown  that  a 1 inch  ttwcfc  ararrud  apo.y 


wora  mifiaiad  10  study  soma  of  ttw  nonlmoar  and  contemment 
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A 79  20841  Dawgn  and  maiunal  conwdsfatrora  m tha 

fabrication  of  an  opumuad  fibar  compoaita  flywhaaf  IN  E Dick 
(B« umwrck  Corp  Lincoln.  Neb  t and  R F Fatal  INebresk* 
UnnretsHy  Lincoln.  Nab  I In  Safrclivt  application  of  mala  nail  lor 
products  and  anargy.  Pioceetknm  of  tha  Twenty  If.  rd  National 
Symposium  and  Eahilalion.  Andwirn.  Calif  May  24.  1978 

1A79  70801  07  23)  A/usa.  Cakf  . So.  . at,  lor  tha  Advancement  of 
Malarial  and  Process  Engmaar mg  1978.  p 67S  707  6 lafs 

A maior  design  problem  associated  with  hbai  compuufa 
Itywhaals  is  the  relatively  poor  It  an- verve  strength  of  these  materials 
Work  reputed  earlier  resulted  m improved  transverse  strength, 
especially  lor  Kevlar  composites  This  paper  reputs  the  results  of 
applying  these  improved  properties  10  an  optim</ed  hoop  wound 
design  and  presants  a paramalnc  study  to  show  the  iens.il/ity  of 
flywheel  peiturmanca  10  composite  ptopernes  Sing*  malarial  and 
hybrid  construction  are  compared  A discussion  of  tabnreliui 
methods  and  their  effect  on  hymtwel  performance  and  producitality 
■s  included  lAuihul 
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n C'W'SOTT*’  - p TM  rL^wnr^L  P*^ *“ Tn»' . 

£.  n,  °r»*dy,  Jr. 

-AMnr  0.j«rt*rly,  Uol  . 9,  No.  3,  Aoril  >973, 

p.  1-6. 

Thin  paper  Hevrihea  the  design  of  a flywheel  which  incorporate!!  a circumfer 
entially  wound  rim.  The  design  required  the  selection  of  materials  and  ronfigura 
tion  for  rim  and  huh.  and  a means  of  attaching  the  rim  to  the  huh.  The  method 
used  to  fabricate  prototype  flywheels  of  this  design  is  discussed. 


AT*  70040  A composite  rt*n  flywheel  design  E D Reedy. 

Jr  (Swidia  laboratories.  Albuquerque.  N Me.  ) In  Select** 
atgtficatmn  of  mater  refs  *nr  products  and  enetgy  Ptocervfirsp  of  lb* 
Twenty  third  National  Symposium  and  Ewhibilton.  Anaheim.  Calif. 
May  7 4.  1078  |AT9  70801  OT  73)  A/ in*.  Old.  Society  *or  the 
Advancement  of  Matenal  and  Process  Engineering,  1978.  p 663  67« 
15  reft  Research  tuppoited  hy  the  U.S  Oepaitment  of  Energy 

The  detiqn  of  a flywheel  .-nariporetmq  a circumferentially 
wound  rim  It  detained  The  flywheel  it  tequued  to  tetitfy  iveight 
and  ti/e  limilalinot  which  teem  appiopnate  for  ut ili/ar win  in  a 
hybrid  vehicle  Attention  n given  lo  the  vet  ec  ton  ol  mater  tab  and 
mnfiguration  for  rim  and  huh.  and  to  a method  ol  attaching  the  nm 
to  the  hub  The  i im  material  and  detiqn  are  choten  to  optinwre  the 
rotor's  eneigy  ttorage  rapacity  Alto,  a method  ol  fabricating 
prototype  ftywheelt  it  described  Analytit  of  constant  thick net*,  nmt 
ate  nr  died  a graphit*7*po*y  nm  with  an  inner  to  outer  radiut  ratio  of 
0 775  at  having  the  higher!  energy  uni  age  capacity  ol  all  deter  and 
material  choicer  contidered  Tint  rim  it  uteri  at  the  bant  of  a 
thick  nm  flywheel  dengn  The  wagon  wheat  derqn  imnrporatet  a 
tutHilai  aluminum  huh  and  overwiapped  Kevlar  49/epovy  handt  At 
37.000  i pm.  thtt  flywheel  can  deliver  0 5 kWh  energy  with  a three  to 
one  tpeed  retfuction. 


10  116221  Oklahoma  Unw  Norman  Vhoot  of  Aerospace 
’•fERAl  AND  TILT  WHIRL  MODES  OE  flEXIBLV  MOUN 

r*"“  ». .... » . ~ 

the  49th  Shock  and  Vibration  Symp  Washington  0 
119  Oct  1978  Piepaied  lor  Sand.*  Labs 

Jo770CWAMNE  78  5 Conf  7810154  It  Av.4 

" H,^,Cp.Ar^i^.Acomposrt*  ma.enal  »y*^ 

W*n  b,  an  a-  turttme  at  the  Sand.*  L-ve. -non.  u-n  MMlacMy 
n analysis  of  the  systems  coned*.. ng  ...  deg.ees  of  heednm 
as  applied  lo  two  versions  of  a specific  design 


concept  development  F L tinfoinVi  and  F S /rw/t  (General 
Flectf*c  Co.  FawfwM,  Conn  I In  Selective  ifpiiraffcm  ol  matwiah 
for  products  ami  energy  Proceedings  of  the  twenty  th»»r|  National 
Sympmum  and  E xhdation.  Anaheim  Calif.  May  ? 4.  197® 
(A 79  70901  07  731  Anna.  Calif  Society  lot  the  Advancement  ol 
Material  and  Protm  Engineer  mg,  197®.  p 717  777 

The  development  ol  the  pieodo  isotropic  flywheel  concept 
'Alpha  ply*  it  discussed  Analytic  and  experimental  results  at 
presented,  and  the  finite  element  evaluation  of  the  concept  is 
devr ihed  The  conttruction  of  the  low  cost  reliable  and  moderate 
energy  demity  flywheel  (potential  energy  dernrfy  at  hi^>  at  10 
Wh'fhf  mmists  of  • layup  of  rompotite  material  into  a uniform 
thickness  drtlr  Reasons  for  the  f adore  of  the  first  30  m od 
E glatt  Kevlar  wrapped  alpha  7 wheel  are  toggetfed  M L 


NTS  28808#  Cjkfoms  Unw  Livermore  Lewrence  Livermore 
Lao 

CURRENT  STATUS  Of  COMPOSITE  FLYWHEEL  DEVELOP 


the  7 Jd  Nett  SAMPE 
(Contrect  W 7405  eng  48) 

IUCRL  80604  Com  760602  41 

t*c  407 /Mr  API 


Symp  Aneherm  CaM  14  M., 


Ave4 


IS7S 

NT1S 


Recent  develop mecit  to  the  apprreebone  ot  hbe«  comprrv.lv 
ww*9»  *<«H,  Systems  ere  reviewed  The 
especl  ot  these  materiel,  on  flywheel  energy  stoiege  m discussed 
m retefon  to  uvnspo.tai.on  systems  specderedy  me  perform 
*"e*  mqurrements  end  the  effect  m system  const temrs  on  the 
uttimete  etfectrveness  of  the  conpovte  rotors  Gene.el  flywheel 
dee-go  concepts  ere  drscussed  m l.ght  of  seveiel  (edoimmcs 
Cfifena  end  the  inherent  design  and  material  Irmrletione  mefudmg 
those  eNarting  .etrabAny  end  lit.  Speed*  compoert*  rotor*  that 
were  burn  end  tested  ere  Asciis  red  m terms  ot  then  demonstrated 
petformenre  end  ere  assessed  for  than  peienlrel  Recent 
government  sponsored  research  and  devetnpment  programs  *r*n 
ere  bnetfy  reviewed  end  recomm  mdatvrrrv  ere  merle  for  future 
WO*  TRA 


ATS  79600  0 for  #v*  latest  m anvgy  savage,  try  the 

fly  wheel  G C Chang  fERDA.  Die  of  Energy  Strvaqe  Systtvm. 
Wa#)irgton.  0CI  and  F MrtchfeM  Mnrharwra/  fnpnwmf.  vol 
100.  Eeb  197®.  p 3«45  5 rah 

Composite  -natwiah  haw  made  possible  the  crmtrucfian  of 
flywheels  of  wei^it  and  hs^«  durabJity  Application*  of  lha 

8yerf*eef  technique  of  energy  storage  are  daaisnd  wrth  reference  to 
•Jtomof'W  use  Energy  otherwise  dttsspeteri  during  braking  it  stored 
by  • 9yvdwH  to  be  used  agasn  during  acceleration  (regenevatiw 
brsiinfl  Various  flywheel  configurations  are  evaluated  in  terms  of 
energy  density,  round  trip  efficiency,  lifetime  m years  and  fixed 
spinning  losses  (stored  energy  I DMN 
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E.U.  Reedy,  Jr. 
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A v.n.tA*  fna.na  Dywhaal  IVIfl  ayilem  >M  deigned  and 
latKKaiad  lo  vanty  Ihantalfca.  predKimne  and  lo  avaiuala  Itw 
haw.  upe.al.ng  cba.acta.iMK*  o*  Iba  concapl  A fuMy  cont.oAUda 
VI f loll  conl.ol  ova.  lha  ok  mart  ol  mania  meepocuve  c A tha 
VlF  Hale  » not  piactKal  aa  Iba  attic  fancy  oManad  can  ba  no 
baii.i  I ban  a h.ad  mania  tyvrfwel  «vrth  an  mbraiety  vanabla 
■auo  ii.ninif.uufi  Howava.  a VlF  »nh  a Aaad  power  leccuUhon 
i.vnli*  m a flyyvbaal  yvnb  a oraqoa  torque/ angola.  'ala  cba.acM.fl 
Ik  A VlF  can  theoieiicaily  ba  loimad  *ocb  that  lha  toiqM  A 
ralaiad  lo  any  lonclmn  ol  angola,  .ala 
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FIBER  COMPOSITE  MATERIALS  AND  THEIR  Ar  T7.1CATI0H  TO 
ENERGY-ETORAGE  FLYWHEELS 
T.T.  Chiao 

Energy  Technology,  June  1978* 

pp.1-12 

Fiber  composites—  fiber-reinforced  poly- 
mer*—have  been  used  with  increasing  popularity  over 
the  past  50  year*.  These  strong,  lightweight  materials 
have  found  numerous  applications  in  reinforced 
plastics  and  reinforcing  fibers.  At  Ll.l.,  the  fiber 
Composites  and  Mechanics  Croup  is  responsible  for 
investigating  these  promising  materials  and  for  sup- 
porting the  laboratory  oith  comprehensive  fiber 
composite' technology.  Our  effort  includes  not  only 
the  basic  long-term  performance  evaluation  and 
development  of  filament -winding  fabrication  tech- 
niques, but  also  material*  chart  teriulions,  fracture 
mechanic*  theory,  lifetime  and  reliability  predictions, 
and  fatigue  and  creep  behavior.  Although  we  are 
presently  involved  io  protects  ranging  from  weaponry 
to  energy  storage,  in  thi*  article  we  will  discuss  only 
one  of  our  major  programs:  fiber  composite  energy- 
storage  flywheel*. 
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• Sveta  Herd,.  E D Jr  . (JervlS-  t V Jr  fVandia  l*h».  Alhog»  . 
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Frnn  Flywheel  Krln>A«y  wmpowum  Sm  F ran.  tv  it.  ( all 
forma.  USA  (S  (id  t*T7) 

Drwgn  and  material  < Konev  whnh  optimize  (hr  energy  Urn 
a,r  [ipnilv  of  a free  ipanai  i nvwafrtraltalfy  wound  inn  fl> 
wheel  aee  ntenliFied  (he  ran  dru(m  inmutrred  were  (Ira  ran 
fahrnaled  (nan  - eagle  mairn.l  l?|  a nm  with  lead  halted  umhum 
Iv  dntnhultu  along  its  interne  edge,  and  ( I)  a ran  romp,  wed  o(  two 
loneewtncally  around  maleriaK  the  tompowle  ram  eramnwd  were 
reinforced  with  graphite.  Keslai  4*.  K.-vlar  I*.  G glavv  and  I glaaa 
The  rum  were  required  In  vatidy  weight,  air  ami  angular  .peed 
lirrulaliom  whnh  apfear  appropeute  lor  a hybrid  heal  engine 
flywheel  propuHnui  tyMrtn  A graphite,  eporji  ran  wah  an  inner  to 
outer  ladiuv  ratio  of  0 y71  war  found  lo  hare  the  largest  energy 


Prestressed  TNcti  Flywheel  Rims 

C E Knight.  Jr . and  R E Pollard 

Oak  Hidga  Y-12  Plant.  Tenn  1$77.  lOp  CONF  77 1053-4 
V/DA-7291  Prica  coda  PC  A02/MF  AOt 

A homogeneous  liber  composite  flywheel  nm  has  a radial 
tensile  stress  distribution  whan  spinning  about  its  axis  ol 
cylindrical  symmetry  A cue-wound  nm  is  ideally  suited  to 
support  the  very  high  hoop  stresses,  but  it  can  only  sup- 
port very  low  radial  tensile  stresses  This  limits  the  allowa- 
ble nm  inside-to-outside  radius  ratio  so  that  the  energy 
stored  per  unit  volume  is  low  It  would  be  desirable  to  have 
relatively  thicker  rims  with  no  radial  tensile  stresses  at  the 
ultimate  design  speed  lor  hoop  stress  failure  The  methods 
for  calculating  the  prestress  produced  by  a given  schedule 
of  winding  tensions  are  given  The  significant  parameters 
to  be  controlled  in  the  fabrication  process  are  presented 
Some  tension  schedules  for  balancing  the  radial  'uialional 
stress  in  rims  of  a specific  size  and  material  are  also 

(presented  Experimental  development  ol  prestress  condi- 
tions in  small  scale  test  ring  demonstrates  the  capability  to 
achieve  prestress  levels  that  can  effectively  eliminate  radial 
tensile  stress  in  the  composite  thick  rim  Successful  ex- 
perimental development  led  to  the  fabrication  of  a full 
scale  prestressed  flywheel  rim  and  utilization  of  that  rim  m 
the  Oak  Ridge  Y-12  Plant  FY  1977  flywheel  tesl  package 
(ERA  citation  03  010493) 
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Util  fiber  glass  sooer  fly. libels 

AulH  A FOlSTOif.  J A Ft  A A/i  G.tns -Corn  mg  Fiborglas 

Technical  Center.  Granville.  <41101 
SCMFf  Quarterly.  wol.  <i . Jan  1977.  p 7-tj. 

MAJS  / • ENEfcGy  SK«ACE/'FlreMf  ElS/‘Gl  ASS  FIBER  ki  ltd  0ME0 
Hif.t  ICS/'VlCMAfflCAi  F»r  FEfcT  If  S 
M|hS  / K'St  it  f ICf  1 VlhESS/  OESICN  A’lAlfSlS/  ElAStCC'tt'S/ 

HU.;  Tic  Ihf  H»Y/  STRESS  :.htlrsis/  SIREsS  COUCIMFAIION/ 
ICUSilE  SldlNGIn 
AU&  : 1 Ai  t ftor  ) 

A£iS.  I't't  weight  f lyvnuvh,  of  fiber  glass,  reinforced  ipoiy 
Can  store  more  energy  at  loaer  cost  than  In*. 

» au  1 . a I m t >e  1 gh  t of  alloy  steel  In  c urpe  till  on  aim 
batteries,  the  coxpoMtr  fly*U>el  stores  con  t-urg, 
por  poor, a with  an  on  I 1 m.  1 ted  iiutU-  of  char  y./<ji  tijrg« 
cycles,  the  operating  stresses  fu>-  f lyahtti.  t-  mar 
S**e  ultimate  long  ttrr  strength  of  He  row  pc  . 1 to. 
Several  cu.VonU  flywheel  Uv-lgn  concepts  lave  Cron 
prrtx.uo,  the  principal  ones  are  the  -rulti  -ring  and 
the*  'brush*. 


Analysis  ol  the  Oellawrap  Flywheel  Design 

C E Knight.  Jr 

Oak  Ridge  Y-12  Plant  Tenn  1977.  9p  CONf -77IOS3-A 
V/OA-7292  Price  code  PC  A02/’MF  AOt 

The  higfier  shape  efficiency  ol  the  isotropic  constant  stress 
-disc  profile  is  brought  about  hy  the  transfer  ol  body  lore# 
loading  m the  outermost  portions  ol  the  disc  bach  to  the 
disc  hob  region  This  is  difficult  to  accomplish  with  a liber 
composite  disc  because  ol  its  low  transverse  strength 
However  the  same  end  might  be  accomplished  in  a r»m 
type  flywheel  design  through  use  ol  a lull  overwrap  around 
the  nm  tying  back  to  the  hub  This  is  an  extension  ol  the 
Bandwrap  design  but  involves  considerably  more  anaty 
*•*  complexities  A model  and  computer  program 
developed  at  die  Oak  Ridge  Y-12  Plant  calculates  the 
thickness  and  elastic  properties  versus  position  on  the 
overwrap  The  thickness  is  calculated  based  on  coverage 
per  band  number  ot  bands,  and  band  thickness  at  a given 
radial  coordinate  The  elastic  properties  are  derived  as- 
suming the  overwrap  material  to  be  modeled  by  the  pro 
Pe* lies  ot  an  angle  ply  laminate  The  thickness  and  proper 
ties  provide  input  to  a finite  element  model  A Imear  elastic 
tmiie  element  analysis  provides  an  estimate  ol  the  energy 
storage  potential  for  this  design  The  model  was  two 
dimensionally  ax. symmetric  and  was  analyzed  using  the 
ADtffA  finite  element  program  (ERA  citation  03  012900) 
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779085  - Energy  Storage-An  Interference  As- 
sembled Muftiring  Superflywheel.  |.  A Kirk.  R 
A Huntington,  Untversity  of  Maryland  College 
Parti.  Add  .77.  517i 
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c»nc*f:t  J M Vtnr*  f M Mollrcl**.  «nd  A T V+w«*n  tFlwdH 
Uniwnuly.  Gatnawilte.  Fla  I In  Altwnahw  mrtgy  tnwm  hoc*** 
mqf  of  tt>»  Muim.  Intnnafmnal  Conf*r*ne*.  Mt»rm  Fla  . 

Owmnha.  5 7.  1977  Vohim*  9 IA7934131  13441  W.U>.uqt<m 
D C . Mwnnpbw.  Puhltthing  Onp  . 1978,  P 4057  4077  8 r*t« 

A flra.M*.  Inroxlal  fly«4»rl  dr-uQ"  n d*ltrih*d  Thn  flywh»*l  « 
mmviucH  from  lynttvIK  hb*«  *4uch  ara  not  lammatad  Tha 
HaatbU  ronf.qmat.oo  n rupaetrd  to  m»umu<-  yyncfwonoot  aihta 
•ton.  and  *«p*nmw>tal  raaultt  writy  that  tha  flywhaaf  tandi  to  ba 
w*H  haianr.nq  Tha  main  artvantaqn  »»  lafaty  and  aronomy  Th* 
flyywhaal  will  not  aaptoda  o.  d.votaq>ata  ant  hoot  poof  fantnq  It  A 
.tv,  vmpi*  and  m*.p*miy*  to  manulactuta  Thaia  factory  ta.m  to 
po.ni  towatd  tlywh**l  ota  at  a aoall  ttala  da»«-a  At  toch.  .t  could  ha 
utad  n a ttotaqa  unit  fnt  .ndiaidual  hootaholdt  to  y wkf  ana*. TV  what, 
brown  out  condthont  occur  It  tnqht  aho  ba  ..tad  at  a tourca  of 
ama.qancy  powa.  Oua  to  atharant  rrtachanKal  wnpbr.lv  tha 

ftyarhaal  it  a raliabla  ttoraqa  tyitam  (Author  I 


N7S  309994  CaMomra  Una.  Inrarmora  l aw.  a or  a Inrarmora 
Lab 

UTILIZATION  Of  FlVWMCflS  FOft  TMf  (VOIUTTON  Of 
HIGH  « RFORMANCE  ELECTRIC  VEHICLES 

l G OConnaB  J F Coopar  A B MtHar  and  H W Nawt..t 

19  Oct  1977  16  p raft 

I Coo  tract  W 7409  ang  481 

lUCffl  S7346I  Ava4  NTIS  HC  A07/MF  A01 

Tha  parlor maoca  of  currant  and  future  elector  vahiclat  a 


and  compared  with  that  of 
Tha  thortcorrunqa  of  alactnc  value  let  m 
Hitnrta.Pil  It  .«  nrotWlofl  that  Itv9 


projactad  boat  engine 


Development  of  tha  ' Bandwrap''  Flywheel 

C E Kntqhl.  Jr  , J J Kelly  H L HuddlftlOfl  anti  R E 
Pollard 

Oak  Ridqe  V-1?  Plant  Tenn  1977.  70p  CONF-7710S3  3 
V/DA-7290  Price  code  PC  A02>MF  AOt 

A proqram  lo»  development  ol  l.bar  compoMl*  ftyahaaft 
and  associated  containment  was  started  rn  May  1976  at  I hr* 
Oak  Ridge  Y-12  Plant  The  development  of  the  l.rsl  test 
flywheel  in  the  proqram  is  described  The  flywheel  des.qn 
uses  a thick  rim  element  and  unidirectional  fiber  com- 
posite bands  which  pass  around  the  r.m  diameter  and 
across  a metal  hub  filled  to  the  drive  shaft  The  individual 
bands  ate  meshed  together  at  the  hub  and  function  similar 
lo  spokes  on  a wheel  The  desiqn  is  called  the  Bandwrap 
flywheel  The  development  leading  to  I he  firsl  lest  flywheel 
is  reported  in  the  May  to  September  1976  Project  Report 
In  Ihe  development  process,  conceptual  designs  were 
selected  for  detailed  study  After  detailed  study.  Ihe  Band 
wrap  desiqn  was  selected  ior  fabrication  and  test  Alter 
fabrication  Ihe  flywheel  was  spun  lo  18  000  rpm  where  a 
predicted  delammalion  occurred  in  the  rim  At  this  speed 
Ihe  ene»qy  stored  was  0 ?5  kwh  and  Ihe  enerqy  density  was 
10  1 Wh/lb  (ERA  citation  03  012499) 


FLYWHEEL  ENERGY  STORAGE.  I.  BASIC  CONCERTS. 
J . A.  Kirk,  p.223-31. 
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d#9»  wtori  p«rfo»m#oc«  rh«f»r  H ft  "difllld  »t»«f  Hy# 

•*NN*V»  i*npfO»»t  p8r1ofm|nrt  #cv 1 t«rsg»  undr  C**t*«Y 
nfciumlinr*9  TK*ep«oe«  • fcytxiri  conrapl  that  c.m*  >ncr*t%m 
pRdntm#B(#  m |f»#  na«f  lutura  n fiaminad 


FLYWHEEL  ENERGY  STORAGE.  II.  MAGNETICALLY  SUSRENOEO 
SURERFLYWHEEL.  p.233-**5. 

Internet.  J.  Mechanical  Sciences,  v.19,  no.*»,  1977. 
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Af  STARCH  TOWARD  IRfRROVf  0 FLYWHEEL  BURR  I N 
SION  ANO  ENERGY  CONVtRSION  BYSTfMS 
Final  Faport 

Dtvfd  (iwnhaufR  Nov  1977  1S1  p r*H 

(Gt#o«  NSF  AIR  75  189131 

irfl  7 186  79/G  R 11081  Ava4  NTIS  HC  A09/Mf  A01  CSC l 
108 

I ty wheel  and  wgy  corry.ision  tlirtn  uer  ikrwtwl  tnwa.il 
th*  ..l4.7Hl.on  Ol  tlywhaH  *n*iqy  Ucnaga  k»  ut*ty  load  l.vHlmg 
rtuung  p*.k  pow*.  panodl  both  .1  th*  i*ed*nli*l  4nd  utWty 
l*v*ts  to.  ronqi#*m*nting  wuufmif  oi  photnvottec  tyit*im  ml 
to.  ti  anypo»1al*nn  lyttrim  A wt  of  »yU*m  t*ijuu*m*nlr  wfuch 
wnuM  .How  :*tt  v*a>  tew*  Row  hrt.en  • lugh  etnl  Oywh**t 
Uiaft  and  l 60  Hi  Int  way  outhnwl  f rnttnq  rn.ww.um  ry.1.'" 
typ*.  W*I*  M.«h*d  M.hr.tmq  that  th*  *vs'»in  irqiwnmi  CXHjitS 
h*  test  mat  w.lh  a nan  concapt  Thai*lor*  a MWr.e  p..^uwa 
u.l*fl.»t*d  ' t't.tuiq  n.arhuia  »nd  pow*.  .wtlrhuiq  .'HO*  w*.* 
rt*.ign*d  GRA 


Fiber  Composite  Flywheel  Program  Ouarterty  Progress 
Report.  July- -September  1977. 

J A Rmde 

California  Umv  . Livermore  Lawrence  Livermore  Lab  2 
Dec  77.  8p 

UCRL  S0033  77  3 Price  code  PC  A02/MF  A01 

Fiber  composite  flywheels  are  planned  'or  use  in  energy 
storage  systems  because  they  have  strength  to  density 
ratios,  enablmq  them  to  store  large  amounts  of  kinetic 
energy  per  unit  mass  Research  progress  is  reported  m the 
areas  ot  stress  rupture,  composite  properties  and  com- 
posites with  flexible  matrices  (ERA  citation  03  0241071 
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n«a  piac.in.aSy  and  vabki*  of  Aywhaal  pmpulnion  ayaMma 
ha  in  ban  Tiau  liana*  vatuclaa  *n  Mucbad  Tha  U S liana* 
piapaitia*  laquuamanta  iho*  that  #•  moat  kA<Ua  vaTacta  tai 
dapfciymoni  of  Sywbaal  piopuluon  .i  tin  U an  liana*  bu* 
Sava'  mi  pcuputamn  isncapta  na.a  hypothaairu:  and  nubyaciad 
to  uompaiaiiva  anatyam  aith  pmaam  cfcaial  bvaan  noRai  one  ha* 
and  battaiy  bum  mi  mgaid  lo  paifoimanca  and  Ma  cycle 
acononuca  Tha  fuSoanog  tw  a concapta  coutd  promda  high  quaMy 


THF  USE  OF  COH»OSITE  FLYWHEELS  FOR  BRAKING  ENERGY 
RECOVERY  IN  ROAO  TRANSPORT  VEHICLES. 

R.  Bennison. 

Composites,  v.8,  no. 3,  July  1977,  P.139-1M*. 

Two  ceramic  matrix  materials  are  evaluated  for  use  in  carbon  reinforced 
composite:.  Two  methods  are  given  of  coating  the  carbon  fibres  with  SiC. 
(chemical  vapour  deposition  and  plasma  activated  vspour  deposition),  as  well 
as  the  method  used  for  impregnating  the  matrix  materials  with  the  coated 
fibres.  The  oxidation  resistances  at  an  elevated  temperature  (700*0  are 
investigated  and  compared  for  the  two  materials  and  the  effect  of  oxidation 
on  the  mechanical  strengths  of  the  composite  materials  is  studied. 
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7 1 y.hte  I -bat  ter  y Hybrid  po.tr  lyyltR  A ColK.-p!  IO 
• •prove  electric  vihit  It-  per  7orp*ni« 

A/TAVIS.  0.  D. ; B IPPS.  » C. 

California  Unit.  I I vtraort . la.rtnc*  livtrvor*  lab. 

AV  All  NTIS  SAP  HC  AO-/I77  AOt 

Praieiiitii  at  <tn  Intern  Sytp  on  Automotive 

Pr.  pulsion  Systems.  Arlington.  Va  . 1#  22  Ap*- . 1977 

. •tttCIRIC  AuTOCIOBI  l IS/  • 7 l TbiHf  £ IS/*  If  cmAI.  I c At 

ENGINEERING 

/ UtCTPIC  bATIERiCS/  M'CROPBOcESSOliS 
ERA 

A high  energy  coapcs  1 1 •-  flyetWel  .al  (oupli  d to  m 
siaole.  efficient,  clcttro  tctrunictl  Han  «i ssicn 
U'td-acio  as  .cl  I at  n.  tr -te»  a*  a no  ai.ai.ctu  batiary 
types  autre  caua-meti  as  ir  l««  po.t  sources 
Interact  ive  control  u*  Pattery  artd/or  llyaiael  drive 
P«'»er  .As  provided  by  it  versatile  aid  process-  Lau-<l 
pv»tr  control  unit  It.,  flyaiieel  augrcitd  it*  battery 
during  per  teas  ol  nign  loaer  deaana . tt  trim.;, 
acceleration,  ana  hill  cltMjing.  aim  batter,  ,,««• 
err  ana  sUbilWcl  *1  a ■ u«  vaiua  VH>  llic  r <iy 
»jmi  jirc'3  near  «a«i»u«  ar>d  resulted  in  inci-ea-.cd 
vctilclp  range-.  V«nicle  kinetic  cr.e-rg,  vaS  I Celt  eo  to 
the  flyane-el  afien  traveling  do.  nr.  i I I O'  Ou,  «r.g  .my 
period  ol  oece  lerat  ion  Trie  7 ly.ncel -t.ctte-  y tiybria 
• as  tr-us  able  to  •*•>«  efficient  use  of  a r.gjnriatiy# 

braking  system  to  recover  energy. 
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B richter.  e : c ■'TUnr.cui • . r. 

- - - • E/CMANG.  G PAA:  0/1  General 

Electric  Co..  Schenectady.  NY.  ) E/lEROA.  Oiv  of 
Energy  Storage  Systems.  Washington.  D.c  I 


In  I nt  ersocl et  y Enei  gy  Convrr.  ion  Engineering 
Conference  13th.  Washington.  DC..  August 
20-Septembor  3,  19/7  f • ocoed  logs  . Volume  t. 

(A77-4870I  33-44)  l.i  Gi  . nige  Park.  IIS..  American 
Nuclear  Society.  Inc  . 1977.  p 3f 9-374 

MA-/S:  /‘OPAKES  (FOR  ARRESTING  HO 1 1 ONI / * £ I ECTR 1C  90T0R 

VEHICLES/ •FLYWHEELS/' STORAGE  PATtF!  IES/ * T * '.MSPORT  A T I ' N 
ENERGY 

«INS:  / AC  GENERATORS/  tlfRUY  TEO-GOLOG  Y/  FEEtBACk  CCN't  G 
i hour.  1 1 on  uotoi.s/  modulis/  pcwt  p slpply  Circuits 
syncmponjus  motors 

ABA . 1 Author ) 

ABS:  Current  oat  lory  electric  vehicles  ire  limited  m 

mu  1 1 1 • stop  - and- go  driving  rang'  and  accelerating 
cap  lh  l 1 I t y t>y  the  lead  acid  l ittery  wnicn  cannot 
handle  hlch  power  freak',  and  still  maintain  high  energy 
denstiy  A hybrid  • I y wheel /bi Mery  System  can  isolate 
the  battery  from  the  ac>  e lera 1 1 ng  cower  peaks  and  ai«.> 
recover  a sii>Stantial  portion  of  the  available  br.,i,irg 
energy . Ihl  r.  paper  describes  the  Oe  ve  I opm.en  t o#  a 
small  high  speed,  lightweight  f1y*heel/a  c 
synchronous  motor  alternator  staled  energy  stora-e 
pac-taife  coupled  to  a 1o..d  re  mutated  In.erter  po,or 
circuit.  The  system  stores  sufficient  energy  in  ire 
roto>  of  the  machine  for  one  stop  start  cycle.  A 
composite  flywheel  is  o-.ed  to  store  additional  energy 
for  several  cycles,  or  enough  for  climbing  or 
descending  #hort  grades 
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UTTL  A study  of  flywheel  energy  storage  for  urban  transit 
vehicles  TiSP  Float  Report 

CORP  General  Electric  Co..  S'henectady.  N t.  AVAIL  NIIS 
SAP  MC  AIO/MF  AO 1 
ABA:  GRA 

ABS:  The  use  of  flywheel  storage  as  apolted  to  fl»ed-route. 

multistop,  and  rubber-tired  urban  transit  vehicles  was 
studied.  The  application  of  flywheel  energy  storage  to 

a broad  spectrum  of  electrically  powered  urban  transit 
vehicles  was  also  studied.  Charts,  tables,  major 
conclusions  and  recommcndat ions  are  provided.  System 
requirements;  f 1 y Wire  I /not or  energy  storage  pack-oes. 
life-cycle  cost  analysts,  methodology,  and  worksheets: 
modularity  In  design,  and  a list  of  references  are 
Included. 
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UTTL  Study  of  flywheel  energy  storage  Volume  5 Vehicle 
tests  TISP  final  Tecfnlcal  Report 

AUTH:  A/IAKSON.  I j . R/SVIIH.  A.  k C/t'VJS.  G.  0 
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MA„-S:  /’ENERGY  STORAGE  / * T L ymiF  C t S/  • I RPPUt  S 2 d-j  S»STIV 

PERFORMANCE/*  TEST  yEhI  cl  £ 5/ • UPBAr.  TRa r;  ,r  c RTAT  101 

MINS  / ELECTRIC  HYBRID  VEHICLES/  ENERGY  CON'."  RVA  T ION/ 
REGENERATION  I ENGINEERING! 

ABA : GRA 

ABS:  ’he  major  results  Of  te'ts  performed  cn  a 40  *o>»t 

cMesel  bus  and  a trolley  coach  as  related  to 
determining  the  practicality  and  vlaoMity  nl  flywheel 
propulsion  Systems  for  1 rban  mass  transit  v'.-hlctc*  are 
presented.  Test  data  frtm  the  30-vchirlc  Man 
Electrobus  demonstration  program  in  Ge  many  are 
Inc luded. 
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UTTL;  Utilization  ol  I ly«l,ccl'j  for  the  evolution  of 
hlghpcrformanto  electric  vehicles 

AUTM:  A/OCOfINEll.  1.  G.  ; B, COOPER.  J.  f.;  C/MILLER  A h 

0/NEMKIRK.  H.  W.  ' 

CORR:  California  Unlv  , liver. .Ore  Lawrence  Livermore  l,-c 
AVAIL  NT  IS  SAP:  MC  AC2/S1I  A01 

»AJS:  /♦ELECTRIC  PROPUl S,  On/  • f L TwllEEl  S 

“1NS:  /J-H-OB.IE  LNGINLS/  INERuY  CONSERVATION/  ERFO'WiNCE 

ABA:  ERA 

ABS:  Tfie  performance  of  current  and  future  electric 

vehicles  Is  examined  and  compared  with  that  of 
projected  heat  engine  vehicles  the  shortcomings  of 
electric  vehicles  in  Inc  near  future  are  also 
dlscuscd.  It  Is  p>  i-dic  ted  that  tre  all -electric 
vehicle.  e»«i  tr.os,  utilizing  f lyxiieels  to  meet 
tran. lent  pcmer  demands,  will  not  gain  wine  acceptance 
In  the  near  future  been  se  of  degraded  performan.  t 
cha'acterlstlcs.  It  Is  indicated  that  the  flywnc.  i 
always  improves  per i oi  nance  and  range  under  certain 
Circumstances.  Therefore,  a hybrid  concept  that  can 
Increase  per f cm  m,ir„  e In  the  near  future  is  examined 
This  type  of  vehicle  is  a much- needed  transition 
system  to  provide  an  evolutionary  change  from  the  heat 
engine  vehicle  of  today  to  future  electric  vehicles 
with  acceptable  performance. 
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From  I ly wheel  technology  »yiopouum.  Sjn  htiiKixu.  Call 
fomu.  IlSAOOcl  1977) 

kcMraicn  leading;  to  the  creation  of  hihliogi  jj.hic  «itd  iHtMriK 
data  hasca  of  material  properties.  uikIo  eonlraet  anl*  I Ki>A  % 
Dimikhi  of  Energy  Storage  Systems.  (KkDA/MOk)  is  repotted 
Noth  bihlnigiapliK  anJ  numeric  data  .saws  f«x  lil«er  iiiaiipiMles  aitd 
nialita  materials,  with  particular  emphasis  to  then  •j>pl*  aln>n  to 
modern  flywheel  In linology  have  been  created  llic  hrhlM^i aplm. 
data  hose  was  created  to  provide  a direct  mcaup  to  visually  caautmc 
pertinent  literature  The  numeric  data  have  u being  ctealed  to 
provide  evaluated  materulv  properties  data  for  direct  input  to  ap|»b 
cations  programs  I hese  and  related  data  t rases  are  being  prepared  to 
serve  I kDA/SlOk  adniinislr atois  and  their  contractors  rn  tin 
capartdmg  field  of  energy  storage  Data  bases  and  their  ( valuation 
programs  will  be  stored  on  a PDF  II/7U  « onipulcr  system  at  II  l 
and  be  available  for  interactive  use  over  the  AkPAncl  and  by 
telephone  dialup 


}fr‘  Pittsburgh  Conference  on  MnrVtlinn  and  Simula- 

1*6  tion,  •’th.  University  of  Pittsburgh,  1977. 

.PS  Modeling  and  sinulation  ...  c!977.  (r>H  ?) 

1977  Held  Anri  1 21-22.  1077.  -*»  unnfftN 

SIMULATION  STUDY  OF  A FLYWHEEL  POWERED  ELECTRIC  VEHICLE  UTILIZING  THE  MODERN 

HGIH  ENERGY  DENSITY  ENERGY  STORAGE  EL YWHEEL.  David  R Markus  and  Ronald  Kruti. 

Carnegie  Mellon  University  r»3-87 

Ho  darn  Inertial  energy  storage 
offer0 attractive  po-alblUtte.  - «*««r 
source  in  electric  vehicles.  Jo  de.on- 
atrete  thlo,  • flywheel  powered  J1!®  ^ 
vehicle  ie  designed  and  simulated  la  de- 
tail. Simulation  la  carried  out  subject 
to  the  characteristics  of  coawerclally^ 

•vellable  equipment;  where  *ctual 
characteristic  curves  are  used  whsnewer 
Dosslble.  Hanes,  the  effects  of  cosponent 
non llnssrl ties  and  vsrlsbls  efficisncise 
•e  well  as  pystes  constraints  are  included. 

Based  upon  this  approach,  vehicle^ perform- 
ance say  be  evaluated  in  greater  breadth 
end  depth  than  traditionally  done. 
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Composite  Flywheel  Developaieal.  May  l-Jeoc  TS,  1*7*. 

R L.  Huddles  Ion.  J.  J.  Kelly,  and  C.  E Knight 
Oak  Ridge  Y-12  Plant,  Tenn  ian  77.  26p 
V-2#72  Pnce  code:  PC  AOJ/MF  AOI 

A report  is  given  summarizing  Union  Carbide  Corporation 
Nuclear  Division's  (UCC  ND  s)  composite  flywheel  program 
objectives  and  accomplishments  for  the  period  from  May  I 
through  June  JO,  1976  The  necessity  and  urgency  of  national 
energy  conservation  is  a well  recognized  fact  Mechanical 
energy  storage,  using  rotating  flywheels,  n one  of  the  few 
known  methods  for  energy  storage,  and  flywheels  probably 
have  the  highest  potential  effectiveness  for  energy  storage  of 
any  method  now  available  Initial  application  selected  for  the 
development  of  the  composite  flywheel  is  the  beat  en- 
ginc/fly wheel  hybrid  propulsion  system  foi  a vcmcle.  because 
of  its  high  potential  for  the  conservation  of  petroleum  fuel  in 
both  the  near  am'  'g-rangr  lime  frames  Efforts  have 
focused  into  key  ....  consiMe.il  with  its  expcno.vc  Mt: 
slate  of  thc-arl  flywheel  development,  spin  testing,  and  con 
lainmcnl  development  An  operating  performance  goal  of  20 
wall  hr/lb  (20  Wh/lb)  energy  density  at  an  energy  level  of  0 56 
kWh  has  been  set  by  UCC  ND  The  20  Wh/Ih  goal  cncom 
passes  both  the  composite  flywheel  and  the  huh  that  connects 
it  to  the  shaft  It  docs  not  include  the  shaft  The  goal  exceeds 
the  present  performance  of  isotropic  flywheels  and  ts  also  at 
the  upper  limit  of  current  laboratory  technology  reported  in 
the  literature  for  Composite  flywheels  The  thick  ran  with  radi 
al  overwrap  hands  was  selected  as  the  initial  design  concept 
Kevlar-49/epoiy  was  selected  as  the  construction  material, 
and  the  end  of  the  design  phase  it  near  A process  for  fabricat- 
ing full  scale  Kevlar -49/epoxy  thick  rani  was  developed,  and 
full  scale  runs  were  successfully  wound  More  detailed  m/or- 
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economic  hi. d technical  feasibility  stud/  »0.  encrciv 
storage  Hy-heels  TtSK  Final  Report  ftV 

Rnchae I I International  Corp..  0c»ncy.  c * I • f CSS  t 
Space  0 1 v . | AVAIL  NTIS  SA.  MC  Aid  E-r  AOI 

^ANSWMiT.ON^  *£I,/ 

ERA 

F I y. nee  I cnerg,  storage  systems  MISSl  lot  .-n,-rgy 
Cons.rv.itlcn  in  the  ncdcntial,  cwmvrcial 

S,fl  w;:s:r,i,,on' -na  o,",{v  t«rs  .cr, 

studied.  ("II-.im  s vds  paced  on  utility  s, 
applications.  Results  ol  the 
technically  feasible-  lot  all 
established  mat  the-  eo-t  of 
"■ore  Important  factor  in  the- 
appl l cat  Ions 


i- tody  she » th.i  fits  are 
tact  or  s c>  imli.'.i  1 1 .j., 
enc-i  g,  st.  - eg  is  the- 
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Bat  t.iry  f lyv.heol  hybrid  electric  P -»cr  System  ‘O' 
near- term  ,7f4>l  Icatlon  Volume  t:  System  descript  >cn 

A/DWIS.  0 0.;  B.  tr  Ot.NEll.  I G.  : C/maBnEB.  S E 

D/PAvtlABO.  A E . t/WGKIE T T . B.  M 

California  Untv..  llv'i'ore  lan'-fnce  Livermore  LftO 
A V A I I.  NTIS  SAP  III.  A04/MF  AO' 

/•Elf.ftBlC  HATURIf  j/*»IECI»IC  r'fclB  SUPPLIES/* 

F l YrfMl  ELS/*HYHnlD  I'ROI  ision 

/ ELEOBIC  CELLS/  KlNEfiC  E..EFGV/  PROPULSION  SySIIV 

PERPOI’MANCE/  SySIEMS  A'.ALYSIS 

EBA 

A CJ--  .cr  Ipt  Ion  IS  given  of  a hybrid  propulsion  sy  tr-' 
design,  based  upon  .1*«  .nsira'<*l  to* hnology.  that 
substantially  Improves  per for-anee . range,  and 
consumer  accept  ah  1 1 • ly  of  a cat ter y -powereo  elrc’i  c 
vehicle  A newly  tvinons  t rated  high  enc-rg,  compos  l • > 
flywheel  Is  coupled  to  an  e»tremely  simple  efficient, 
electro -mechanical  t ran* ml ss i on . Lead  ac I d batter  es 
provide  the  prime  pow»-r  source  Interactive  control  of 
battery  and  flywheel  drive  power  is  provided  by  a 
vrrsatlle  microprocessor-- based  power  control  unit. 
Efficient  recovery  of  /‘h«cle  kinetic  cnorrj,  during 
braking,  pin*,  the  energy  base  renuireo  to  r*-et  all 
hteh  power  transient  d<  ar.ds.  Is  provided  |>y  tb«.» 
flywheel.  Battery  demand  is  stabilized  at  a low 
average  value  result  Ino  In  Improved  battery 
performance  through  Increases  In  both  cycle  life  and 
available  energy.  Electric  vehicle  acceleration  and 
range  I nprovrr ent S due  to  the  hybrid  System  described 
aro  predicted  to  be  In  rmcess  of  BO  pe* cent  for  a 
vehicle  operated  In  a stop -and- go  comr-oter 
on*  I ronn.cn  t 
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The  fuel  efficiency  pofentfal  of  a flywheel  hybrid 
vehicle  for  urban  driving 
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Energy  Conversion  Fngmeer  l ng 
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1976.  Proceedings  Volume  |.  (A77-t?6£2  02441  Nw 
York  American  Institute  of  Chemical  Engineers.  . 07F 
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I?Inf°?*TED.0I  * •n«r°V  management  power 

?nTor*^Er  ’ ,OP  •“ r 1 °mo'y " • * • consisting  of  an 

fiir^i  C^ur'rtrq,ne  8,1 

•CVTI  has  been  ^nd’Vo^h  'VV*r’*b^  t^-.»MAR 
• ncr  r as  I ng  " \\ " 

iKnrin^  tr™  r *r  m »« 

'7»  the  system  all^,"^  in "t  ?”' 
br^i.»r*g  |hr  rt. . c«ent  regtntiathrt 

Tly.hre,  Vihlc  le  Current  I y " ' 

discussed.  Th.s  veh.clr  Is  pr,.,e-Jnd  h ^ 
simulation  to  arhi,V(.  tr  * ttr>  a F«^4*lrte 

economy  over  lhe  If^ruc  ,!•  lfpr°*t«cni  in  »lK-| 

ss  sj.wS.s’t-  ••'t,<'-  •*"* 

concept  has  been  found  very  »en-?i Tw  ?'  ''Twhrrl 
efficiencies  with  the  (VfV.,  *'  *°  c,J',n,*r  °nt 

•tem  in  this  regard  **  "Q  ^s«  cnt-.al 
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